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1 PROJECT MANAGEMENT
1.1 Distribution List

Title

Name

EPA Remedial Project Manager

Stephen Tzhone

EPA QA Reviewer

Walter Helmick

Respondents’ Project Coordinator and Anchor QEA Project Manager David Keith
McGinnes Industrial Maintenance Corp. Project Manager Andrew Shafer
International Paper Co. Project Manager Philip Slowiak

Integral Project Manager

Jennifer Sampson

Study Element 1 & 2 Task Manager

Jane Sexton

Study Element 3 & 4 Task Manager

John Laplante

Study Element 1 & 2 Field Lead

Joss Moore

Study Element 3 & 4 Field Lead

Jason Kase

Laboratory QA Coordinator

Craig Hutchings

Database Administrator

Dreas Nielsen

Chemical Testing Laboratory Project Manager

To be determined

Chemical Testing Laboratory QA Manager

To be determined

Geotechnical and Engineering Laboratory Project Manager

To be determined

Geotechnical and Engineering Laboratory QA Manager

To be determined

1.2 Introduction and Task Organization

This Sampling and Analysis Plan (SAP) has been prepared on behalf of International Paper
Company (IPC) and McGinnes Industrial Maintenance Corporation (MIMC), pursuant to the
requirements of Unilateral Administrative Order (UAQO), Docket No. 06-03-10, which was
issued by the U.S. Environmental Protection Agency (USEPA) to IPC and MIMC on
November 20, 2009 (USEPA 2009a). The 2009 UAO directs IPC and MIMC to prepare a
work plan for a Remedial Investigation and Feasibility Study (RI/FS) and a SAP for the San
Jacinto River Waste Pits (SJRWP) Superfund Site in Harris County, Texas (the Site). The
2009 UAOQ also directs IPC and MIMC to submit a screening level ecological risk assessment
(SLERA).

Sampling and Analysis Plan: Sediment Study April 2010
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Project Management

As agreed by USEPA on March 16, 2010, the RI/FS Work Plan and SLERA will be submitted
on April 9, 2010. This SAP was submitted and reviewed by USEPA prior to the RI/FS Work
Plan so that information relevant to the RI can be collected as early as practical. This SAP
addresses only the sampling and analysis of sediments required for the RI/FS. This document
is the SAP required by the 2009 UAO, and presents the Quality Assurance Project Plan
(QAPP) and the Field Sampling Plan (FSP), which is included as Appendix A. The QAPP
was prepared consistent with USEPA guidance and requirements for QAPPs (USEPA 1998,
2001), as required by the 2009 UAO, and reflects input from USEPA and the Texas
Commission on Environmental Quality (TCEQ) on the draft document, including written
comments and a full day of discussion on technical issues (March 16, 2010). Agency
comments on the draft of this document and a summary of responses are provided in
Appendix B. Additional SAPs setting forth the QAPPs and FSPs for sampling of other media
(e.g., biological tissue, soils) will be submitted consistent with the schedule provided in the
RI/FS Work Plan.

This section reviews the organizational structure for activities associated with the sediment
study, including project management and oversight, fieldwork, sample analysis, and data
management. The organizational structure for this project is illustrated in Figure 1. Contact

information for key personnel is provided in Section 1.3.

1.3 Project Organization
IPC and MIMC have retained Anchor QEA, LLC (Anchor QEA) and Integral Consulting Inc.

(Integral) to perform the RI/FS. Figure 1 illustrates the organization of personnel on the
project. The primary contacts for USEPA, MIMC, and IPC are provided in the following
table. A description of the project organization and contacts pertaining to this QAPP are

provided after the table.

Sampling and Analysis Plan: Sediment Study April 2010
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Project Management

USEPA and Respondent Project Managers

Title Name Contact Information

USEPA Remedial Project Stephen Tzhone U.S. Environmental Protection Agency, Region 6

Manager 1445 Ross Avenue
Dallas, TX 75202-2773
(214) 665-8409
tzhone.stephen@epa.gov

McGinnes Industrial Andrew Shafer 9590 Clay Road

Maintenance Corporation Houston, TX 77080

Project Manager (713) 772-9100, ext. 109
DShafer@wm.com

International Paper Philip Slowiak 6400 Poplar Avenue

Company Project Memphis, TN 38197-0001

Manager (901) 419-3845
philip.slowiak@ipaper.com

The sediment study is organized into four study elements, as described in Section 1.9. These

correspond to the broader Study Elements 1 through 4 described in the RI/FS Work Plan. To

execute this study, Anchor QEA and Integral will conduct the fieldwork and data analysis,

with Integral primarily responsible for execution of Study Elements 1 and 2, and Anchor

QEA responsible for execution of Study Elements 3 and 4. The names and quality assurance

(QA) responsibilities of key project personnel for Anchor QEA and Integral who will be

involved in sampling and analysis activities are provided below.

Project Personnel Quality Assurance Responsibilities

team members and project
coordinator

Title Responsibility Name Contact Information
Project Coordination of project David Keith Anchor QEA, LLC
Coordinator information and related 2113 Government Street

communications on behalf of IPC Building D, Suite 3

and MIMC with USEPA; liaison Ocean Springs, MS 39564

between USEPA project managers (228) 818-9626

and respondent project managers dkeith@anchorgea.com
Anchor QEA Project planning and David Keith Anchor QEA, LLC
Project implementation; liaison between 2113 Government Street
Manager respective internal and external Building D, Suite 3

Ocean Springs, MS 39564
(228) 818-9626
dkeith@anchorgea.com
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Project Management

Title Responsibility Name Contact Information
Integral Project | Responsible for the successful Jennifer Integral Consulting Inc.
Manager completion of tasks associated Sampson 411 1st Avenue South

with Study Elements 1 and 2 and Suite 550
coordination with the Anchor QEA Seattle, WA 98104
project manager, the IPC project (206) 957-0351
manager, and the MIMC project jsampson@integral-corp.com
manager to execute the study
described in this SAP
Anchor QEA Oversight of health and safety David Templeton | Anchor QEA, LLC
and Integral program for field tasks associated 1423 Third Avenue, Suite 300
Corporate with RI/FS Seattle, WA 98101
Health and (206) 287-9130
Safety dtempleton@anchorgea.com
Managers Eron Dodak Integral Consulting Inc.

319 SW Washington Street
Suite 1150

Portland, OR 97204

(503) 284-5545
edodak@integral-corp.com

Study Elements
land?2
Integral Task
Manager

Data Quality Objective (DQO)
planning, QAPP development, and
ensuring the project objectives for
Study Elements 1 and 2 are met;
liaison between project manager
and project team

Jane Sexton

Integral Consulting Inc.
411 1st Avenue South
Suite 550

Seattle, WA 98104

(206) 957-0342
jsexton@integral-corp.com

Study Elements
3and4
Anchor QEA
Task Manager

DQO planning, QAPP development,
and ensuring the project objectives
for Study Elements 3 and 4 are
met; liaison between project
manager and project team

John Laplante

Anchor QEA, LLC

1423 Third Avenue, Suite 300
Seattle, WA 98101

(206) 287-9130
jlaplante@anchorgea.com

Study Elements | Field data collection and Joss Moore Integral Consulting Inc.
land?2 implementation of the Health and 319 SW Washington Street
Field Lead Safety Plan in the field for Study Suite 1150
Integral Elements 1 and 2 Portland, OR 97204
(503) 284-5545
jmoore@integral-corp.com
Study Elements | Field data collection and Jason Kase Anchor QEA, LLC

3and 4
Field Lead
Anchor QEA

implementation of the Health and
Safety Plan in the field for Study
Elements 3 and 4

4208 Cherry Laurel Drive
Pensacola, FL 32054
(850) 912-8400
jkase@anchorgea.com
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Title Responsibility Name Contact Information
Project Database development and data Dreas Nielsen Integral Consulting Inc.
Database management 411 1st Avenue South

Administrator
Integral

Suite 550

Seattle, WA 98104

(206) 957-0311
dnielsen@integral-corp.com

Study Elements
land?2
Laboratory QA
Coordinator
Integral

Completeness of QA
documentation and procedures;
liaison between project personnel,
chemical testing laboratories, and
data validators and for related QA
communications with USEPA

Craig Hutchings

Integral Consulting Inc.

1205 West Bay Dr. NW
Olympia, WA 98502

(360) 705-3534
chutchings@integral-corp.com

Study Elements
3and4

Completeness of QA
documentation and procedures;

John Laplante

Anchor QEA, LLC
1423 Third Avenue, Suite 300

Laboratory QA | liaison between project personnel, Seattle, WA 98101
Coordinator geotechnical laboratories, and data (206) 287-9130
Anchor QEA validators and for related QA jlaplante@anchorgea.com
communications with USEPA
1.3.1 Laboratories

The following responsibilities apply to the project manager and QA manager at the analytical

laboratories used for this task.

The laboratory project manager is responsible for the successful and timely completion of

sample analyses, and for performing the following tasks:

e Ensure that samples are received and logged in correctly, that the correct methods

and modifications are used, and that data are reported within specified turnaround

times.

e Review analytical data to ensure that procedures were followed as required in this

QAPP, the cited methods, and laboratory standard operating procedures (SOPs).

o Keep the task QA coordinator apprised of the schedule and status of sample analyses

and data package preparation.

e Notify the task QA coordinator if problems occur in sample receiving, analysis, or

scheduling, or if control limits cannot be met.

o Take appropriate corrective action as necessary.
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Report data and supporting QA information as specified in this QAPP.

The laboratory QA manager is responsible for overseeing the QA activities in the laboratory

and ensuring the quality of the data for this project. Specific responsibilities include the

following:

14

Oversee and implement the laboratory’s QA program

Maintain QA records for each laboratory production unit

Ensure that QA and quality control (QC) procedures are implemented as required for
each method and provide oversight of QA/QC practices and procedures

Review and address or approve nonconformity and corrective action reports.
Coordinate response to any QC issues that affect this project with the laboratory

project manager.

Problem Definition and Background

On March 19, 2008, USEPA added the Site to the National Priorities List (NPL), and the 2009
UAO requires that an RI be conducted at the Site. The investigation described in this SAP

will address uncertainties about the following aspects of the Site:

The nature and extent of Site-related sediment contamination

The exposure to humans and ecological receptors that may be using the Site and may
be in direct or indirect contact with contaminated sediment

The physical characteristics of the Site and physical processes governing fate and
transport of Site-related contaminated sediments

The physical properties of sediment that are directly adjacent to the impoundments
and that may provide the basis for construction of facilities for containment of the

wastes in the future

The remainder of this document describes the Site history and conceptual site model (CSM),

identifies the chemicals of interest (COls) and chemicals of potential concern (COPCs),

provides a design for the collection and analysis of new information to address and reduce

these uncertainties, and describes the sampling procedures, sample custody, analytical

procedures, data validation, reporting and management, and QA procedures. Appendix A,
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the FSP, describes in detail the sampling and data gathering methods, station positioning,
field documentation, and all sample handling details. It includes field SOPs and an
addendum specific to this study for the project Health and Safety Plan (HASP; Anchor QEA
2009).

1.4.1 Site History

The Site consists of a set of impoundments approximately 14 acres in size, built in the mid-
1960s for disposal of paper mill wastes, and the surrounding areas containing sediments and
soils potentially contaminated with the waste materials that had been disposed of in the
impoundments. The set of impoundments is located on a 20-acre parcel on the western bank
of the San Jacinto River, in Harris County, Texas, immediately north of the Interstate

Highway 10 (I-10) Bridge over the San Jacinto River (Figure 2).

In 1965, the impoundments were constructed by forming berms within the estuarine marsh,
just north of what was then Texas State Highway 73, and is now I-10, to the west of the main
river channel. The two primary impoundments at the Site were divided by a central berm
running lengthwise (north to south) through the middle, and were connected with a drain
line to allow flow of excess water (including rain water) from the impoundment located to
the west of the central berm, into the impoundment located to the east of the central berm
(Figure 2). The excess water collected in the impoundment located to the east of the central

berm was pumped back into barges and taken off-Site.

In 1965 and 1966, pulp and paper mill wastes (both solid and liquid) were reportedly
transported by barge from the Champion Paper Inc. paper mill in Pasadena, Texas, and
unloaded at the Site into the impoundments where the waste was stabilized and disposed.
The excess water from the impoundments was pumped back into barges and taken off-Site.
The Champion Paper mill used chlorine as a bleaching agent, and the wastes that were
deposited in the impoundments have recently been found to be contaminated with
polychlorinated dibenzo-p-dioxins, polychlorinated furans (dioxins and furans), and some
metals (TCEQ and USEPA 2006); additional discussion of the chemical constituents typical of
materials like those deposited in the impoundments is provided in Section 1.5. The

impoundments were used for waste disposal from September 1965 through May 1966 until
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both impoundments were filled to capacity. In a letter dated July 1966, the Texas Water
Pollution Control Board stated that it was their understanding that no additional waste

material would be placed in the impoundments.

Physical changes at the Site in the 1970s and 1980s, including regional subsidence of land in
the area due to large scale groundwater extraction and sand mining within the river and
marsh to the west of the impoundments, have resulted in partial submergence of the
impoundments and exposure of the contents of the impoundments to surface waters. Based
upon review of U.S. Army Corps of Engineers (USACE)-approved dredging permits, dredging
by third parties has occurred in the vicinity of the perimeter berm at the northwest corner of
the impoundments. Recent samples of sediment in nearby waters north and west of the
impoundments (University of Houston and Parsons 2006) indicate that dioxins and furans are

present in nearby sediments at levels higher than levels in background areas nationally
(USEPA 2000).

Freshwater, estuarine, and marine habitats in the vicinity of the Site are shown in Figure 3.
Residential, commercial, industrial, and other land use activities occur within the
preliminary Site perimeter and in the surrounding area. Residential development on the
eastern bank of the river is present within 0.5 mile of the Site. The impoundments are
currently occupied by late successional stage estuarine riparian vegetation to the west of the
central berm, and are consistently submerged even at low tide to the east of the central berm.
Estuarine riparian vegetation lines the upland area that runs parallel to I-10 and the uplands
west of the impoundments. A sandy intertidal zone is present along the shoreline

throughout much of the Site (Figure 2).

1.4.2 Summary of Available Sediment Data

Both chemical and physical data describing conditions at the Site are currently available.

Each of these two types of available information is summarized below.

1.4.2.1 Existing Sediment Chemistry Data

The preliminary Site perimeter identified in the 2009 UAO is within the estuarine portion of

the lower San Jacinto River, in an area from which sediments have been previously sampled
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for several studies (Table 1 and Figure 4). The studies or programs providing sediment
chemistry data that addresses the objectives of one or more study elements for the RI/FS

include the following:

o The Screening Site Inspection (SSI) Report (TCEQ and USEPA 2006)

o Sampling for the I-10 dolphin project (Weston 2006)

e The Houston Ship Channel dioxin Total Maximum Daily Load (TMDL) study
(University of Houston and Parsons 2006)

e Samples collected for TCEQ in August 2009 (URS 2010)

e Data generated by the November 1, 2009, Permit Evaluation Process initiated by
USEPA, USACE, and TCEQ, and managed by TCEQ (USEPA et al. 2009); this
currently includes a dataset for one permit application (Orion 2009)

e The Houston Ship Channel Toxicity Study (ENSR and EHA 1995)

e The Houston Ship Channel polychlorinated biphenyls (PCBs) TMDL study
(University of Houston and Parsons 2009; Koenig 2010, Pers. Comm.)

Within the preliminary Site perimeter, surface sediment samples have been collected from
50 locations, and sediment cores have been collected from five locations for the studies listed
above (Table 2 and Figure 4). In some cases, a location was sampled more than once, so more
than 50 individual surface sediment samples are represented in the database. Nine of the
surface sediment sample locations are within the impoundments, and an additional five are
in their immediate vicinity. The highest spatial density of samples within the preliminary
Site perimeter is in and adjacent to the impoundments and adjacent to the I-10 Bridge
(Figures 4 and 5). Sediment samples collected within the Site upstream of the impoundments
are approximately 1,000 feet (305 m) apart. Under or downstream of the I-10 Bridge, 25
samples were collected but 16 of these are not within the preliminary Site perimeter and 15
are closely spaced around the Sneed Shipbuilding facility. Louchouarn and Brinkmeyer
(2009) also collected samples for analysis of dioxins and furans and organic carbon (OC) in
one surface grab sediment sample, and in one 1-m (3-foot) core from within the
impoundments and sectioned at 2-cm (0.8-inch) intervals, but these data could not be

accessed in time for this evaluation.

Surface sediment chemistry samples from 45 of the Site locations and all of the cores

(Table 2) were collected in 2000 or later (Table 2). All of these samples were analyzed for
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dioxins and furans; metals and other chemicals were also analyzed in sediment from

17 surface and 4 subsurface locations within the Site, and in surface sediments at 5 locations
nearby but outside the Site (Table 3). Data for pesticides, PCBs, and many semivolatile
organic compounds (SVOCs) in surface sediments were generated by TCEQ and USEPA
(2006), University of Houston and Parsons (2009), Koenig (2010, Pers. Comm.), and Weston
(2006) (Table 3). In most of these samples, none of these chemicals (other than dioxins,
furans, and metals) were detected, with very few exceptions. PCBs were measured as
Aroclors by Weston (2006) and as congeners by the TMDL program (University of Houston
and Parsons 2009; and Koenig 2010). PCBs were not detected in any of the samples collected
by Weston (2006), which were from the vicinity of the I-10 Bridge downstream of the
impoundments. Individual congeners were detected in the sediment samples collected in
2002, 2003, 2008, and 2009 by the TMDL program at a location (Station 11193) downstream
of the impoundments and the I-10 Bridge.

Upstream sediments in the San Jacinto River have likely influenced sediment conditions
within the Site and can be expected to continue to influence them in the future.!. Available
sediment data for the area upstream of the Site indicates that there are dioxins and furans
present in sediments upstream (University of Houston and Parsons 2006). TCEQ’s TMDL
data also indicated that the toxicity equivalent (TEQ) concentrations in the tidally influenced
embayment upstream of the Site are higher than those further upstream in the freshwater
portion of the river. TCEQ has investigated several possible sources of dioxins in this
upstream area (University of Houston and Parsons 2006), including a both city and county
wastewater treatment facilities, and found dioxins in both sludges and wastewaters. In
addition, in October 1994, two petroleum pipelines ruptured during a flood of the San
Jacinto River, igniting a fire that impacted more than 186 acres of riparian habitat and
shoreline areas.? Therefore, upstream background areas near the Site do not reflect a pristine
or natural condition. Nevertheless, measurements of regional background conditions in
sediments from the San Jacinto River estuary are relevant to interpreting data from the Site

and selecting appropriate remedial actions, if required. Tidal dispersion may lead to some

! Methods for evaluation and modeling of sediment transport between the Site and areas upstream and
downstream will be addressed in a Technical Memorandum on Fate and Transport Modeling, to be submitted
according to the schedule provided in the RI/FS Work Plan.

2 http://www.fws.gov/southwest/es/contaminants/NRDAR/SiteInformation/Texas/SanJac.pdf
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upstream transport and mixing, but the aggregate downstream movement of the sediment in
the San Jacinto River system appears to limit the potential influence of downstream

sediments on conditions within the Site (Louchouarn and Brinkmeyer 2009).3

Sediment samples were also collected from 26 locations near the Site. (Two locations are not
shown on Figures 4 and 5 because they are farther upstream than the extent of this map.) All
but two of these locations were sampled in 2000 or later (Table 2). All of these samples were
analyzed for dioxins and furans. Metals and other chemicals were measured in five of them
(Table 3). Finally, one dataset was generated for USEPA et al. (2009), but it does not provide
concentrations of individual dioxin and furan congeners. These data are not included in this
discussion because TEQ concentrations were calculated using a 1989 toxicity equivalency
factor scheme, and the dioxin and furan congener data were not available in time for this

evaluation. These samples were collected at a facility directly east of the Sneed Shipbuilding
site (Orion 2009).

1.4.2.2 Existing Physical Data

Existing physical data include Site bathymetry and geotechnical studies that were performed
for the Texas Department of Transportation (TXDOT), which were associated with the I-10
Bridge crossing at the San Jacinto River (Weston 2006). In addition, a 2009 bathymetric
survey was conducted west and north of the impoundments (Hydrographic Consultants
2009). Also, there is limited TXDOT bathymetric survey data (date unknown) associated
with the dolphin project in the vicinity of the I-10 Bridge.

Although the Hydrographic Consultants bathymetry provides the most recent survey
coverage of bed elevations around the impoundments, some deficiencies in this dataset have
been identified through visual inspection at periods of low water levels. Additional research
would be required to determine the datum, age, and quality of the TXDOT bathymetric
survey. The geotechnical data provided by TXDOT provides logs of three geotechnical
borings (two in river) south of the I-10 Bridge. These boring logs require some

interpretation because they are provided in a non-standard format as part of an engineering

3 Additional discussion of data on the sources and movement of contaminated sediment is provided in the RI/FS
Work Plan.
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plan set. In addition, these borings are not in the vicinity of the historical impoundment
perimeter berms. Additional geotechnical studies may be available from TXDOT; this

research is ongoing.

1.4.3 Problem Definition and Overall CSM

Major physical changes resulted in the exposure of the wastes deposited within the
impoundments to surface waters and the distribution of contaminated materials into nearby
surface sediments. Land subsidence resulting from groundwater withdrawal in the 1970s
contributed to the sinking of the impoundments. As a result of this event, contaminated
material was potentially distributed and became potentially accessible to ecological receptors
and to people at the Site. Material from the berm and from within the impoundment was
subject to mobilization and redistribution by both the dredging operations and by erosion
resulting from tidal and river currents. Dredging activities in the area may have affected the
Site. . Mobilization of materials by dredging may have released sediment-associated
contaminants to the water column that would have settled to the bottom. Contaminants in
the near-surface, biologically active and/or physically mixed zone may move between solid
and aqueous phases and be remobilized from the sediment bed by sediment resuspension and
porewater/surface water exchange. Once in the water column, upstream or downstream
contaminant transport can occur. Direct biological uptake can also occur from surface and
suspended sediments, porewater, and surface water. Determining the spatial extent of
sediment contaminants from the impoundments, including in upland soils, is one issue that
will be addressed in the RI/FS.

Contact with contaminated sediment within the boundary of the impoundment itself, and in
other areas to which it may have been transported, creates the potential for exposure to
ecological receptors and for people using the Site. Ecological receptors and people using the
Site also may be exposed to contamination from global, regional, and local sources of
contamination that are unrelated to the Site. Quantification of exposures to Site-related,
upstream, and regional sources of contamination, and resulting risks, is another issue that
will be addressed by the RI/FS. A simple CSM of the release and exposure pathways at this

Site is illustrated in Figure 6.
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Chemicals associated with the waste impoundments are expected to be exclusively those
associated with solid wastes produced by bleached kraft pulp mill operations (Section 1.5.1).
Chemistry data for sediment collections from within the area of the impoundments (Table 1)
show that dioxins and furans are present in sediments in and near the impoundments at
concentrations higher than other Site and regional samples, and may contribute to risks to

ecological receptors and people using the Site.

The overall issue to be addressed by the RI/FS, and by sediment sampling in particular, is to
determine the horizontal and vertical distribution of pulp mill compounds associated with
sediment originating in the impoundments. These data will be used to evaluate the
contribution of COPCs to exposure and risks to ecological receptors and people. Both the
exposure and risk analyses and characterization of background conditions upstream from the
Site will be used to develop Preliminary Remediation Goals (PRGs) for sediments, and to
support remedy selection. In addition, uncertainty regarding the potential for transport of
sediments off the Site, and for transport of upstream sediments into the Site, must be
addressed to facilitate the selection of a remedy. Finally, characterization of the physical
properties of the sediment surrounding the impoundments is needed to evaluate remedial

alternatives at the location of the impoundments.

1.5 Determination of Chemicals of Interest

This section describes the basis for establishing the list of chemicals that will be considered
COlIs in the RI. Section 1.6 describes how COPCs for the RI are identified, and reports on an
analysis of existing sediment chemistry data to define the COPCs. The COPCs will be the

chemical analytes in sediments collected for this study.

USEPA guidance for performance of an RI/FS under the Comprehensive Environmental
Response, Compensation and Liability Act of 1980 (CERCLA; USEPA 1988a) does not specify
the methods to be used to identify COIs and COPCs, nor does it address the specific
chemicals that should be evaluated, regardless of available data, at any individual site. For
this project, the process for selection of COlIs started with identification of all chemicals on
USEPA'’s Target Analyte List (TAL) for metals and the standard organic analytes (SVOCs,

volatile organic compounds [VOCs], pesticides, and Aroclors) and the Contract Laboratory
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Program (CLP) organic compounds. The combination of these two lists was checked against
the Clean Water Act priority pollutants to ensure that all of USEPA’s priority analytes were
included in the initial evaluation. The final list of the 173 chemicals comprising the priority

pollutant list is provided in Table 4.

The primary source of contaminants associated with the Site is the pulp mill sludge deposited
in the waste impoundments during operation of the mill in the mid-1960s. Consistent with
the CSM, the identification of COIs includes consideration of the constituents likely to be
associated with such wastes based on existing sludge sampling and analysis of results from
the impoundments. A literature review was conducted relating to pulp and paper mill
wastes generated prior to the point at which the paper industry moved away from the use of
chlorine ions in its bleaching processes and began using chlorine dioxide.* The literature

review is discussed in Section 1.5.1.

To identify COls, a series of questions was addressed for each chemical individually, as
illustrated in Figure 7. A total of 141 chemicals were analyzed in the sediment samples
collected by TCEQ and USEPA (2006) from within the impoundments. If an individual
chemical was analyzed in these sediments and was detected at least once, it is considered a
COI (Figure 7). For those chemicals never detected, and for those priority pollutants never
analyzed in sediment from the impoundments, both the likelihood of its presence in the
source material (waste from a bleached kraft pulp mill operating in 1965) and the persistence
of the chemical were evaluated. Chemical characteristics of bleached kraft pulp mill solid
wastes were identified in a literature review (discussed in Section 1.5.1). The persistence of a
chemical was evaluated by considering the tendency of each chemical reasonably expected in
these pulp mill solid wastes to adsorb to OC in the sediment, as expressed by the Ko value.
Chemicals were classified as “persistent” if they were identified in the Hazardous Substances
Data Bank as expected to adsorb to suspended solids and sediment based on their Koc and
other physical properties (NIH 2010). No additional metrics were used to determine

persistence because half-life durations for volatilization or biodegradation of any chemicals

4 In the 1990s, to prevent generation of dioxins and furans, mills stopped using elemental chlorine, which binds
with organic materials and forms chlorinated compounds, and switched to using chlorine dioxide, which
bleaches fibers and produces no new chemicals (Wiegand 2010, Pers. Comm.).
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not sorbed to sediments were very short in comparison to the 44 years that have elapsed

since the wastes were deposited in the estuary (NIH 2010).

As shown in Figure 7, if a chemical on the priority pollutant list was both expected in
bleached kraft pulp mill wastes and persistent, it is considered a COI (Table 5). The
background information leading to the selection of COlIs, and the COI list, are summarized in

the rest of this section.

1.5.1 Chemical Characteristics of Bleached Kraft Pulp Mill Wastes

According to available historical documents about the Site, the solid waste materials that

were deposited in the impoundments in 1965 had the following characteristics:

e Primarily fibrous (the dried material was reported to resemble low-grade cardboard)
e Near neutral pH

e Medium stiff to stiff

e Low permeability

e Organic base (grass could be grown on the material)

Because there are no data to describe the chemical constituents in the wastes generated by
the Champion Paper mill in Pasadena, Texas, at the time the impoundments at the Site were
formed, industry experts and technical papers documenting bleached kraft pulp mill waste
chemistry were consulted. The description of the types of wastes generated in these mills

that follows is a generalized description assembled from these sources.

Several kinds of wastes were generated by bleached kraft pulp mills (NCASI 1999):

e Liquid effluents

e Solid wastes derived from caustic residuals from the kraft recovery process (lime mud,
slaker grits, and green liquor dregs)

e Solids from wastewater treatment plant (WTP) residuals

o Ash generated by burning bark, sawdust, fossil fuels, and in some cases, other waste

materials from a mill site
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The chemical constituents of both WTP solids and ash depended to some degree on the types
of fiber used to make pulp, and the other materials burned. Generally, the broad categories
of hazardous materials expected in bleached kraft pulp mill wastes from that era (Wiegand
2010, Pers. Comm.) include dioxins, furans, and chlorinated phenols. The available literature
on the hazardous chemicals likely present in bleached kraft pulp mill solid wastes generated
in the 1960s is limited; the specific chemicals identified through this research are
summarized in Table 6. Table 6 presents those priority pollutants included in the analyses of
sediment samples collected from within the impoundments by TCEQ and USEPA (2006) and

that may occur in bleach kraft pulp mill wastes according to the literature.

USEPA (1988b) and NCASI (1999) confirm that dioxins and furans were generated
historically by bleached kraft pulp mills. A review of available chemistry data for solid
wastes generated by 26 bleached kraft and other pulp mills (NCASI 1999) consistently found
several types of metals, chlorinated phenols, dioxins, and several VOCs (Table 6). NCASI
(1999) also reports negligible concentrations of PCBs and chlorinated benzenes in some
wastes, and trace levels of some polycyclic aromatic hydrocarbon (PAH) compounds in some
ash samples. A study of the chemistry of leachates from landfills used specifically for pulp
mill wastes (NCASI 1992) reported toluene (a VOC), as well as other phenolics, including
three cresol isomers, and trichlorophenols. No pesticides or PCBs were found in these
landfill leachates. A list of analytes provided by Suntio et al. (1988), reporting on the
chemical constituents in liquid effluents of pulp mills, included chlorinated phenols,

chlorinated benzenes, nitrotoluenes, and 15 VOCs.

1.5.2 Characteristics of Sediments in the Impoundments

Sediment samples were collected by TCEQ and USEPA (2006) from within the
impoundments and analyzed for 141 chemicals, including dioxins and furans, metals,
pesticides, SVOCs, and PCBs. VOCs were not analyzed. Pesticides and PCBs were not
detected in any samples from the impoundments. SVOCs were also not detected, with the
exception of one phthalate compound in three samples. Most metals were detected in one or
more samples, with the exceptions of beryllium, selenium, and thallium, which were never
detected in sediment samples from the impoundments. Dioxins and furans were detected in

all samples from the impoundments.
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Louchouarn and Brinkmeyer (2009) also collected a sediment grab and a sediment core from
within the eastern half of the impoundments in 2006. The only COIs analyzed in these
sediments were dioxins and furans, but these investigators also reported on the depth
distribution of lignins and several forms of OC within the core, which was sectioned at 2-cm
(0.8-inch) intervals. The authors found the OC content of the sediment to be variable at this
depth resolution, ranging from about 1 to 3 percent, with a spike in the OC content up to
about 8 percent OC at the interval between 1 and 1.3 feet (30 and 40 cm). The materials in
this depth appear to contain relatively high fractions of both terrestrial plant-derived lignins
and other OC.

Other than dioxins and furans, there were no detectable concentrations of nearly all of the
organic chemicals evaluated by TCEQ and USEPA (2006), including the chlorinated phenols,
nitrotoluenes, and assorted PAHs that were determined to possibly occur in bleached kraft
pulp mill wastes. The confirmed low levels of other organic chemicals, coupled with the
very high dioxin and furan concentrations in the sediment and their persistence in the
environment, suggest that patterns of dioxins and furans typical of the impoundments may
provide a useful signal, or tracer, in the RI/FS for impacts on sediments of material derived

from the impoundments.

1.5.3 Summary of Chemicals of Interest

A summary of the approach to selection of COls, and the list of COls, are provided in

Table 7; the final list of COIs is provided in Table 5. COls are those chemicals that are
among USEPA’s priority pollutants, were reported by one or more technical reports as
occurring in pulp mill solid wastes or leachate from solid waste landfills, and are likely to
have bound to sediment OC and persist for more than 40 years in the environment. These
COIs were further evaluated in each of three risk-based screens to identify COPCs, discussed
in Section 1.6. Results of the COPC identification affect the sediment sampling and analysis

designs, as described in Section 1.7.
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1.6 Determination of Chemicals of Potential Concern

Because the source of the COIs to the RI/FS for the Site is the impoundments created in 1965
for the disposal of waste sludges from the Champion Paper mill in Pasadena, Texas

(Section 1.4.1), the evaluation to identify COPCs for the RI was performed using chemistry
data for the seven sediment samples collected by TCEQ and USEPA (2006) directly from the
impoundments. Although there are chemistry data for other sediment samples collected
within the preliminary Site perimeter (Section 1.4.2), the sediment samples collected from
within the impoundments are expected to contain the highest concentrations of any
chemicals that are associated with the wastes in the impoundments. This assumption can be
verified by comparing the concentrations of dioxins and furans in sediment from the
impoundments with the highest concentrations in sediment collected elsewhere from within
the preliminary Site perimeter. For example, the concentration of 2,3,7,8-
tetrachlorodibenzofuran (TCDF) from station 15 in the TCEQ TMDL study was 93,000 ng/kg
(the higher of two replicates at this station). The highest concentration in sediment samples
outside the impoundments, but still within the preliminary Site perimeter is at TMDL
Station 11 (1,600 ng/kg). This concentration is a factor of nearly 60 lower than the
concentration in the impoundments. Therefore, for the purposes of the selection of COPCs,
chemical concentrations in sediments at the six stations (seven samples; one a field duplicate)
from within the impoundments are considered to represent the highest concentrations of

source-related chemicals at the Site.

The process to select COPCs for the RI involves the following two steps:

e Determination of COlIs to the investigation (Figure 7)

e Performance of risk-based screens for each COI

To determine whether a COI should be the subject of the sediment investigation, other field
investigations that will support the RI/FS, the baseline ecological risk assessment (BERA),
and the baseline human health risk assessment (BHHRA), each COI was evaluated using

three conservative risk-based screening tools, as follows:

e Human health risk screen
e Tish and wildlife risk screen

e Benthic macroinvertebrate risk screen
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The objective of using these screens is to identify those COIs that can be eliminated from
further consideration with a high degree of confidence that the COI plays no role in Site-
related risks to human health or ecological receptors at the Site. Each of the three risk-based
screens combine information on the bioaccumulation potential of each COI and risk-based
screening concentrations in sediment to interpret the chemistry of samples from within the
impoundments (TCEQ and USEPA 2006). Each risk-based screen results in one of the

following conclusions for each COLI:

1. Data are sufficient to conclude that there is an absence of risk to receptors using the
Site.

2. There are insufficient data to determine whether there is a risk to receptors; more
information is needed.

3. Data are sufficient to determine that the COI should be evaluated in the baseline risk

assessments.

Those COls in the first category will not be analyzed further in the RI/FS. A complete
evaluation of those COlIs in the second category requires additional data, and the extent to
which each may contribute to risk is unknown. Additional data are required that describe
these COls in sediment and possibly other media. These chemicals are discussed further in
this SAP as “secondary COPCs.” COls falling into the third category are known to be present
in sediments from the impoundments at concentrations associated with the potential for
adverse effects to humans, fish, wildlife, or benthic invertebrates. These COIs will be
evaluated in the baseline risk assessments, and additional information is required to do so.

COIs determined to be in the third category are termed “primary COPCs.”

Each of the three risk-based screens is described below, followed by a summary of the
primary COPCs and secondary COPCs that result in Table 8. The entire process and results
are summarized for each screen in Tables 9, 10, and 11. Every chemical listed as a primary

COPC will be evaluated in one or both of the baseline risk assessments.

Steps to collect and analyze additional information about primary and secondary COPCs in
sediments are discussed in Section 1.7 of this SAP. Greater detail on the screening process

for ecological receptors is provided in the SLERA. Additional considerations for planning
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both the BERA and the BHHRA are included in greater detail in the RI/FS Work Plan. The

sections below are not intended to replace those discussions.

1.6.1 Human Health Risk-Based Screen

The approach for evaluating COIs for human health is illustrated in Figure 8. The screening
process for a COI considers comparison with its risk-based screening level values (SLVs),
bioaccumulation potential, and whether the COI was ever detected in sediments from within

the impoundments.

SLVs were obtained from two sources: USEPA Region 3 PRGs,> which were calculated
consistent with USEPA (1991) guidance, and TCEQ (2006a) sediment protective
concentration levels. PRGs are not available for sediment, so PRGs for residential soil were
used as surrogates and are considered conservative because residential soil PRGs consider
exposures through incidental ingestion, dermal contact, and inhalation of particulates, while
direct sediment exposures are likely limited to incidental ingestion and dermal contact.
Because human exposures at the Site may occur through ingestion of contaminated tissues,
bioaccumulation potential is considered in the screening process. The list of chemicals with
potential to bioaccumulate was obtained from TCEQ (2006b). PCBs were screened as total
PCBs (all Aroclors summed). PCB congener data are not available for the sediment samples

from within the impoundments.

Using this approach, the chemicals identified as primary COPCs for human health are
arsenic, cadmium, chromium, copper, mercury, nickel, zinc, bis(2-ethylhexyl)phthalate, and
2,3,7,8-TCDD TEQ concentrations (Table 8). The chemicals identified as secondary COPCs
for human health are PCBs, pentachlorophenol, hexachlorobenzene, 2,3,4,6-
tetrachlorophenol, 1,2,4-trichlorobenzene, 1,2,3-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, and chloroform. Documentation of the human

health screening process is provided in Table 9.

> http://www.epa.gov/reg3hwmd/risk/human/index.htm
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1.6.2 Benthic Macroinvertebrate Risk-Based Screen

The approach to evaluating each COI to determine whether it can be eliminated from
further assessments of risk to benthic macroinvertebrates on the Site is illustrated in Figure 9.
Benthic macroinvertebrates are assumed to be in direct contact with sediments such that
chemical concentrations in sediments provide the appropriate measure of exposure for the
screening evaluation. SLVs protective of benthic macroinvertebrates were used as a primary
screening step in this approach. The primary source of screening values was the Long et al.
(1995) Effect Range Low (ERL) values for marine sediments. These ERLs represent
concentrations of chemicals in sediment that are not associated with adverse biological
effects; as such, they provide a conservative screening benchmark against which Site
concentrations can be evaluated, consistent with USEPA guidance for selection of screening-
level benchmarks (USEPA 1997a). These values are the primary screening values provided in
TCEQ ecological risk assessment guidance (TNRCC 2001; TCEQ 2006b). If no ERL was
available, TCEQ’s benchmarks for marine sediments were used as a secondary source of SLVs
(TCEQ 2006b).¢

One additional study was considered in identifying benthic invertebrate screening values for
PCBs, because the Long et al. (1995) value for PCBs is at odds with more recent literature.
Fuchsman et al. (2006) explore the differences between cause-effect studies that are used to
derive benthic invertebrate no-effects levels for PCBs in sediment and the screening values
derived by Long et al. (1995) and others using data for effects only, and based on sediments
containing a mixture of chemicals. Fuchsman et al. (2006) demonstrate that no-effects and
effects PCB concentrations in sediment estimated using the equilibrium partitioning (EqP)
method are more consistent with actual effects and no-effects values from PCB toxicity
studies than the derived screening values such as those of Long et al. (1995). Ideally, the EqP
method uses partitioning coefficients for individual congeners, but no-effects concentrations
estimated for Aroclors and for total PCBs are also provided by Fuchsman et al (2006). These
values are considered conservative, because the more chlorinated PCBs are generally the
more toxic, but they are also more likely to be bound to OC in sediments under ambient

sediment conditions. These authors list several no-effects levels in units of mg/kg OC for

¢ The marine benchmarks provided in TCEQ (2006b) are primarily based on Long et al. (1995), as detailed in
Table 10.
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both marine and freshwater benthic invertebrates. Their lowest unbounded no-observed-
effect level (growth) for a PCB mixture is 81 mg/kg OC for a marine clam (Macoma nasuta).
Conservatively assuming an OC content in sediments from the impoundments of 1.5 percent
(Louchouarn and Brinkmeyer 2009), the dry weight equivalent of this value is 1.2 mg/kg,
which is greater than the highest non-detect for any Aroclor in sediment from the
impoundments (TCEQ and USEPA 2006).

TCEQ (2006b) does not provide a dioxin screening value, so the scientific literature was
reviewed for appropriate dioxin benchmark(s) that could be used to screen sediment data for
the Site. Preference was given to benchmarks that were empirically derived, relevant to
marine/estuarine sediments, and provided a concentration associated with no effect in the
tested organism. Proposed sediment quality guidelines and benchmarks for dioxins have
been promulgated by a variety of institutions and agencies and many have been compiled by
Wenning et al. (2004). Several of these benchmarks are based on equilibrium partitioning
and other predicted relationships between sediments and receptors and were not considered

as relevant or robust as the screening value described below.

A value of 25 pg/kg from a spiked sediment 10-day toxicity test using the marine amphipod
Ampelisca abdita was chosen for comparison to Site data (Barber et al. 1998). In this study,
25 pg/kg 2,3,7,8-TCDD was the highest concentration to which the amphipod was exposed,
and no significant effects on either survival or growth were found. This study was chosen to
provide the screening benchmark because it used a sensitive and representative marine
benthic invertebrate species and empirically identified a no-effect concentration of dioxin at

and below which effects were not observed.

Documentation of the screening process for benthic macroinvertebrates is provided in

Table 10. Additional information on the benthic invertebrates, and on the toxicity of dioxins
and furans to invertebrates, is provided in the SLERA and attachments, which is an appendix
to the RI/FS Work Plan.
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1.6.3 Fish and Wildlife Risk-Based Screen

The approach to determining whether each COI is a COPC, or can safely be eliminated from

further assessments of risk to fish and wildlife, is illustrated in Figure 10.

This approach differs from the approach used to identify COPCs for benthic invertebrates
because, for the purposes of screening only, fish, birds, and mammals are assumed to be
exposed to sediment-related chemicals primarily through ingestion of their foods, or that
exposures to COls for the purpose of evaluating risk would be assessed using whole body or
other tissue concentrations, as for dioxins and furans in fish. Therefore, the potential for
bioaccumulation of each chemical is considered in the first step of risk-based screening
approach for fish, birds, and mammals. Potential for bioaccumulation of metals was
evaluated using TCEQ guidance, which lists chemicals considered bioaccumulative

(Table 3-1 in TNRCC 2001 and TCEQ 2006b). Because TCEQ guidance does not address
some of the organic COls, for all of the organic COIs the log Kow was used as an indicator of
bioaccumulation potential. Consistent with USEPA guidance (USEPA 2008c), chemicals
with log Kows equal to or greater than 5 were considered to have the potential to

bioaccumulate in tissue.

If the chemical was potentially bioaccumulative but was never detected, it was included as a
secondary COPC. If it was detected, it was included as a primary COPC. Documentation of
the screening process for fish and wildlife is provided in Table 11. The chemicals identified
as primary and secondary COPCs for benthic invertebrates and for fish and wildlife are

summarized in Table 8.

1.7 Evaluation of COPCs in the Sediment Study and Its Results

The purpose of investigating chemicals in sediment is to determine the nature and extent of
potential contamination, identify any unacceptable risks associated with the contamination,
and to evaluate potential remedies (USEPA 2005a). Sections 1.5 and 1.6 describe a series of
conservative analyses to focus the RI/FS on only those chemicals that may be present in
sediments at levels that could generate unacceptable risks. This section describes how the
results of these evaluations will affect the sediment study design and provides an overview of

how the results of the sediment study will be analyzed to focus the risk assessments.
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Figure 11 provides an overview of how the chemicals listed in Table 4 are addressed and the

related analysis steps, including the following:

e Identification of COIs (Section 1.5)
e Application of conservative risk-based screening to select COPCs (Section 1.6)
¢ Identification of dioxins and furans as an indicator chemical group (Section 1.7.1)

e How the sediment study addresses COPCs (Section 1.7.2).

Because the risk-based screening evaluations were performed on the samples that describe
the most contaminated sediments at the Site (i.e., those from the source), the selection and
treatment of COPCs described in these sections are applicable to other aspects of the RI/FS.
For example, these analyses also define the COPCs and analytes for the investigation of soils
in upland areas. Additional information will be provided in the RI/FS Work Plan and
subsequent SAPs.

1.7.1 Dioxins and Furans as an Indicator Chemical Group
According to USEPA (1988a) guidance for conducting RI/FS under CERCLA, it is sometimes

appropriate to select one or more indicator chemicals to focus the assessment on those
chemicals likely to be of greatest concern. An indicator chemical or chemical group is one
that is the most toxic, persistent, and/or mobile among those substances likely to contribute
significantly to the overall risk at the Site. Selection of an appropriate indicator chemical or
chemical group can serve to simplify and focus much of the investigation, the required
analyses, and the evaluation of remedial alternatives. Use of an effectively selected indicator
chemical reduces both the costs and the time required to develop and implement a remedial

strategy, and in doing so, is considered appropriate by USEPA guidance (USEPA 1988a).

For the Site, dioxins and furans provide an appropriate indicator chemical group for the
RI/FS. Their concentrations relative to risk-based screening values are very high in
sediments from the impoundments, and the degree to which they exceed risk-based
screening levels in these sediments relative to those of the other COPCs is also very high,
indicating that they are very likely to be the most important risk driver at the Site. For these

reasons, dioxins and furans are the chemicals of greatest concern to the RI/FS. Moreover,
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concentrations of biologically active congeners can be expressed in a unifying metric, the
TEQ concentration, providing a simple means to express exposures, evaluate risks, and to
address remedial goals for a group of chemicals. The specific uses of dioxins and furans as an
indicator chemical group for the sediment study are discussed in sections below. The overall
importance and full range of uses of dioxins and furans as an indicator chemical group will be

described in the RI/FS Work Plan and in subsequent documents.

1.7.2 How the Sediment Study Addresses COPCs

Figure 11 outlines the additional analysis steps for the COPCs summarized in Table 8. The
sediment study will generate new information on both primary and secondary COPCs in
sediments. Primary COPCs will be analyzed in all sediment samples, and secondary COPCs
will be included among the analytes in a subset of sediment samples collected for Study
Element 1, Nature and Extent Evaluation. Specifically, secondary COPCs will be analyzed in
samples from within the impoundments, from a subset of stations within the Site, and in all
of the upstream background stations. At all of the stations for which sediments will be
collected to characterize the nature and extent of contamination, enough mass of sediment
will be collected for analysis of secondary COPCs in these samples, if necessary. This

additional mass of sediment will be archived.

To determine whether archived sediments should be analyzed for secondary COPCs, the
secondary COPCs in the nature and extent sediment samples will be evaluated using the
same risk-based screens applied in Section 1.6. Because a secondary COPC has either never
been measured in Site sediments, or was never detected, the detection frequency within the
data generated by this sediment study will also be considered (to the extent possible,
detection limits will be improved for this study relative to existing data). In some cases,
secondary COPCs will be eliminated from further consideration in the RI because it passes
the risk-based screen (Section 1.6). A secondary COPC will also be eliminated from further
consideration in the RI if it is detected in 5 percent or fewer of the surface sediment samples

collected from the Site for this study.

For each secondary COPC that does not pass one or more of the risk-based screens, the data

generated by this sediment study will be evaluated to determine if the concentrations of the
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secondary COPC correlates with concentrations of the indicator chemical group, dioxins and
furans. If the secondary COPC does not correlate, it will be included in the baseline risk
evaluation (because it did not pass the risk-based screen). If the secondary COPC does
correlate with dioxins and furans, it will not be evaluated in the baseline risk assessments,
unless additional information indicates that the risks should be evaluated for the chemical. A
correlation with dioxins and furans, the chemicals that are likely the primary risk drivers,
will be interpreted to indicate that remedial actions to address dioxins and furans will

address any relatively minor risks due to secondary COPCs.

1.8 Uncertainties and Data Gaps

Uncertainties and data gaps currently present in the dataset related to the Site are discussed
below. The sediment study proposed in this document addresses the collection and analysis
of new information to supplement existing data and to address and reduce the uncertainties

in the existing data.

1.8.1 Nature and Extent

Surface sediment concentrations of COPCs have been measured within and near the Site;
sampled locations are shown on Figures 4 and 5. The spatial resolution of these samples is
fairly low; the average spacing between the samples collected in 2005 in a grid surrounding
the impoundments for the TMDL program (University of Houston and Parsons 2006) is
approximately 1,000 feet (305 m), and these data are only for dioxins and furans. The
steepest spatial gradients of dioxin and furan concentrations are between samples collected
from within the impoundment or on the shoreline of the property west of the
impoundments and samples that are approximately 1,000 feet (305 m) away (Figure 4). At
distances greater than approximately 1,000 feet (305 m) from these two locations, the spatial
gradient of concentrations appears to be much lower on the basis of the available data
(Figure 12). Sediment conditions within 1,000 feet (305 m) of the impoundments and of the

shoreline of the property west of the impoundments are not well characterized.

In addition, concentrations of dioxins and furans in sediment along the eastern and
northeastern perimeter of the original impoundments are not well described by the existing

dataset and existing data need to be supplemented (Figure 4).
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Concentrations of metals in sediment have been measured at 17 locations within the Site.
Fourteen of these are in or adjacent to the impoundments, or adjacent to the I-10 Bridge to
the east of the impoundments. The spatial and vertical distributions of metals are therefore

not well characterized and represent data gaps.

The baseline distribution of COPCs with depth is characterized only near the I-10 Bridge.
Four sediment cores were collected by Weston (2006), and one core under the bridge was
collected by the TCEQ’s TMDL program (University of Houston and Parsons 2006).
Therefore, the depth distribution of COPCs throughout the Site is not well characterized.
The paucity of sediment core data is a data gap that should be filled to complete an

evaluation of the nature and extent of contamination.

The distribution of COPCs in sediments of upstream background areas for baseline is
characterized by only five samples from the SSI (TCEQ and USEPA 2006). Therefore,
chemistry of upstream sediments is not well characterized. The paucity of upstream
sediment chemistry data is a data gap that should be filled to complete an evaluation of the

nature and extent of contamination.

1.8.2 Receptor Exposures

Additional data are needed to characterize exposures of humans and ecological receptors to

sediment-associated contaminants, both on the Site and for upstream background.

1.8.2.1 Human Exposure

There are three human receptor groups of interest for the BHHRA to be conducted for the RI
for the Site: fishers, recreational visitors, and trespassers. These receptor groups may be
exposed to sediments via direct contact (ingestion and dermal) or indirectly through
consumption of aquatic organisms (i.e., fish and shellfish) that are exposed to the sediments.
Available data for COls in the sediments within the impoundments (TCEQ and USEPA 2006)
indicate the presence of dioxins and furans and other chemicals at levels that are of potential
concern to human health (Section 1.6.1; Tables 8 and 9). Additional information on the
concentrations of these chemicals in sediment at locations throughout the Site where human

use activities are expected to occur is needed to reliably characterize exposures and risks to
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people coming into contact with Site sediment. Additional information on the
concentrations of these chemicals in intertidal sediments from upstream in background areas

is needed to understand the exposures and risks in background areas.

1.8.2.2 Ecological Exposure

A number of fish and aquatic-dependent wildlife species could potentially be exposed to Site-
related chemicals through direct contact with contaminated sediments, incidental ingestion
of contaminated sediment, or through ingestion of prey organisms that have been exposed to
contaminated sediment. The exposure pathway for fish would include exposure at both the

nearshore and deeper water environs.

Benthic macroinvertebrates are prey for a wide variety of fish and aquatic-dependent
wildlife. Benthic macroinvertebrates known to occur in the vicinity of the Site include
crabs, shrimp, mussels, oysters, and clams. Other species adapted to the low-salinity
conditions, such as euryhaline polychaetes, oligochaetes, and amphipods, may also be
expected in the vicinity of the Site. Fish species that have been listed in association with or
collected from the tidal portion of the lower San Jacinto River near the Site include hardhead
catfish, red and black drum, Atlantic croaker, gulf killifish, spot, spotted sea trout, and
flounder (Gardiner et al. 2008; Osborn et al. 1992; Usenko et al. 2009). Fish and aquatic-
dependent wildlife species that have potentially complete direct contact or ingestion
exposure pathways from Site-related chemicals include those that prey on benthic
macroinvertebrates, or those that prey on fish that have ingested benthic macroinvertebrates

and sediment.

Aquatic-dependent wildlife may nest in, forage in, and/or migrate through the vicinity of the
lower San Jacinto River. Birds such as raptors, herons, rails, pelicans, gulls, ducks, and
shorebirds; and mammals including raccoon, river otter, nutria, and muskrat use the types of
habitats that are present on and in the vicinity of the Site (Litteer 2009; USFWS 2009).
Sandpipers, egrets, and herons are wading birds that forage along shallow intertidal areas for
benthic infauna, small fish, and crustaceans. Piscivorous birds foraging in the open waters of
the river include terns, cormorants, osprey, and pelicans. Omnivores including gulls and

dabbling ducks may forage at the river’s edge, as well as in the water column and in the
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shallow benthos. Nutria and muskrat may be expected in the vicinity in wetland areas with
emergent vegetation and river otters may use or move through the area while foraging for
prey. Additional mammal species, including opossums and raccoons, may use riparian areas

adjacent to the river for foraging and as corridors for moving across territories.

Available data for COIs in the sediments within the impoundments (TCEQ and USEPA 2006)
indicate the presence of dioxins and furans, and several other chemicals at levels that are of
potential concern to ecological receptors (Section 1.6.2 and 1.6.3; Tables 8, 10, and 11).
Additional information on the concentrations of these chemicals in sediment at locations
throughout the Site where ecological receptors may be active is needed to reliably
characterize exposures and risks to ecological receptors coming into contact with Site
sediment. Additional information on the concentrations of COPCs in sediment from
upstream background areas is also needed to understand background ecological exposures

and risks.

1.8.3 Physical CSM

Development of the physical CSM is required to better describe the hydrodynamics and
sediment transport. Qualitative and quantitative descriptions of hydrodynamics and
sediment transport, which are provided by the physical CSM, are important because these
physical processes provide the foundation for understanding chemical fate and transport

processes.

For the hydrodynamic component of the CSM, the primary data needs are 1) geometry and
bathymetry both within the Site and upstream; 2) rates of freshwater inflow from the San
Jacinto River; 3) changes in water surface elevation (e.g., tidal elevation, including storm
surges); 4) current velocity data; 5) salinity and temperature measurements; and 6) wind
speed and direction data. For the sediment transport component of the CSM, the primary
data needs are 1) sediment load (magnitude and composition) from upstream in the San
Jacinto River; 2) spatial distribution of bed type (e.g., areas of cohesive [muddy] and
noncohesive [sandy] sediment); 3) bulk bed property data (e.g., grain size distribution);

4) erosion properties of cohesive sediment; 5) suspended sediment concentrations; and 6) net

sedimentation rate measurements. Initially, additional information on sediment grain sizes
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and dry densities of sediments within and in the vicinity of the Site is required; these data
gaps are addressed by the sediment study described in this SAP. Concentrations of COPCs

and the grain size of sediments in upstream background areas are also addressed by this SAP.

An evaluation of the data needs for effective sediment transport modeling is underway, and a
Technical Memorandum on Chemical Fate and Transport will be developed to discuss the
modeling and data requirements according to details described in the RI/FS Work Plan. The
Technical Memorandum on Chemical Fate and Transport will be accompanied by an
addendum to this SAP for the collection of additional data required for sediment transport
modeling. The schedule and timing of this memorandum and sediment transport SAP is
described in the RI/FS Work Plan.

1.84 Fate and Transport-Related Information

Sediment transport information will be used in conjunction with chemical data developed
for the nature and extent investigation, as well as from the physical CSM, to develop an
understanding of chemical fate and transport processes. In addition to chemical
concentration data for sediments, additional fate and transport data and information include
1) chemical loads from the San Jacinto River (e.g., upstream sources); 2) chemical loads from
atmospheric deposition; 3) volatilization rates; 4) adsorption-desorption kinetics (i.e.,
partition coefficients for particle-associated chemicals); 5) porewater concentrations; and 6)
total organic carbon (TOC) data. The data relevant to this analysis that will be collected as
part of the sediment study described in this SAP include the data on the nature and extent of
contamination in surface and subsurface sediments, the sediment transport information

addressed in the previous subsection, and in the sediment transport SAP referenced therein.

1.8.5 Engineering-Related Information

Additional information is required to address the physical properties of sediments
surrounding the impoundments to support a full evaluation of remedial alternatives,
including the potential construction of a confined disposal facility (CDF) within the Site or

complete removal of the contents of the impoundments to be disposed of offsite.
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1.8.5.1 Geotechnical Data

A component of the FS is developing an understanding of whether re-establishment of
impoundment containment is feasible, either through reconstruction of the berms or by
other appropriate measures, or if removal of the waste contained in the impoundments is a
more appropriate remedial alternative. In addition, dredging of sediments in the river may
be a potential remedial action; and therefore, the dredgability and materials-handling
characteristics of the river sediments should be understood. The information used to

evaluate these issues is geotechnical engineering data.

Currently, only limited existing geotechnical studies are available for the project area. As
described below, supplemental geotechnical data are required in order to support assessment
of the dredgability of river sediments, and to evaluate berm design and potential construction
techniques. Geotechnical data will be used in conjunction with the coastal hydrodynamic
modeling results to address potential erosional forces that may influence sediment and berm
stability. These different uses of geotechnical data and the associated data gaps are described

below.

1.8.5.2 Dredgability and Dredged Materials Handling

Physical testing data are required within areas that will potentially be dredged in order to
assess the dredging methods, the appropriate dredging equipment, and handling properties of
dredged materials. Conceptually, potential dredging may entail the use of hydraulic dredge
methods, with placement of dredged material into geotubes staged within the footprint of
the potential CDF that is proposed to be constructed at the Site. Additional data collection to
support evaluation of the behavior of sediments within the geotubes and the potential CDF
will be required once the prospective dredge area has been delineated by the nature and
extent sampling (Section 1.9.1). Any additional studies will be described in an addendum to
this SAP.

Table 12 provides a summary of the physical testing that is needed to assess dredgability and
dredge material handling. Many of these tests also provide information to support the
evaluation and design of sediment placement activities within the potential CDF. Data

collection for dredgability and dredge materials handling will be coordinated with the data
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collection to define the nature and extent of contamination to maximize efficiency of the

field sampling program.

1.8.5.3 Waste Impoundment Containment

Geotechnical information is required to evaluate engineering considerations for the potential
re-establishment of a containment system around the Site and to provide design information.
Broadly, four categories of subsurface information are required for geotechnical engineering
design: conventional geotechnical parameters, soil permeability, soil strength, and soil
compressibility. Proposed containment berm side-slopes will need to be designed for static
stability under various conditions (e.g., during construction and in the long term). In
addition, potential settlement of the subgrade under the berm footprint and within the

containment system itself will need to be considered during the FS.

1.9 Task Descriptions

The sediment study will address data gaps by generating new information organized into

four related study elements:

e Study Element 1: Nature and Extent Evaluation. Data will be used to characterize
the nature and extent of sediment contamination.

e Study Element 2: Exposure Evaluation. Data will be used to evaluate ecological and
human health exposure and risks.

e Study Element 3: Physical CSM and Fate and Transport Evaluation. Data will be
used to better understand the physical processes governing sediment transport,
including the fate and transport of contaminants.

e Study Element 4: Engineering Construction Evaluation. Data will be used to support
design of remedial actions, including removal of contaminated sediments and the
potential construction of an on-site CDF or removal of contaminated sediments for

offsite disposal.

The broad outlines of each study element are provided in this section. Data Quality
Objectives (DQOs) for each element are discussed in Section 1.10; the detailed study design is

described in Section 2.
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1.9.1 Study Element 1: Nature and Extent Evaluation

Additional data on the horizontal and vertical distribution of COPCs needs to be collected to
supplement existing Site data and to address the data gaps associated with evaluation of the
nature and extent of contamination (Section 1.8). The spatial distribution of these samples
should allow the boundary of any PRG exceedances in surface sediment to be determined
with a high degree of confidence. The vertical distribution of COPCs in subsurface sediment
should be determined with a resolution of 1 foot (30 cm), because this is the finest level of
vertical control that is likely to be established in a remedial design. Temporal analysis of
data from 2005 and 2010 will be carried out to evaluate whether statistically significant
changes in surface sediment conditions occurred as a result of hurricane Ike. If COPC
concentrations in surface sediment are found to have changed significantly over this period,
the baseline condition for risk assessments will be set by the most recent data, otherwise
earlier data will also be used to define the baseline condition. Definition of a remedial action
boundary is expected to be made on the basis of PRG exceedances in surface sediment,
because surface sediment is the primary source of contaminant exposures for ecological
receptors and people; and on subsurface sediment chemistry to the extent that contamination
at depth is likely to move to the surface as a result of common processes of sediment
disturbance (e.g., river and tidal currents, storm events). Mixing of subsurface with surface
sediment will be addressed in the RI using methods described in the Technical Memorandum
on Fate and Transport Modeling, which is described in the RI/FS Work Plan.

Supplementary pre-remedial sampling may be used in the future to further refine the

location of such a boundary and to design a remedy that is both effective and cost-efficient.

1.9.2 Study Element 2: Exposure Evaluation

Additional information is needed to characterize sediment chemistry in areas where human
and ecological receptors may be exposed to sediment-associated contaminants. Surface
sediment samples collected for the exposure evaluation will be analyzed for primary COPCs
(Table 8), TOC, and grain size.
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1.9.2.1 Human Exposure

Surface sediment samples are required for evaluation of human exposures to sediment via
direct contact at locations where people could be expected to wade into the water, resulting
in direct contact with contaminated sediments in shallow nearshore areas. Data generated
from this study will be used in the BHHRA to characterize direct contact exposures to
fishers, recreational visitors, and trespassers who may be exposed to contaminated sediments

from the Site due to direct contact.

1.9.2.2 Exposure of Ecological Receptors

Data generated from this study will be used in the BERA to characterize exposure of
ecological receptors to contaminated sediments in nearshore, shallow areas of the Site. The
data generated by this study will be used to evaluate exposure to ecological receptors
resulting from incidental ingestion of contaminated sediment during foraging. Sediment
chemistry, TOC, and grain size data collected from nearshore ecological exposure areas will
also be used for evaluation of processes resulting in the contamination of tissue of fish and
invertebrates dwelling in nearshore shallow areas. Sediment chemistry, TOC, and grain size
data collected from deepwater areas of the Site as part of the nature and extent evaluation
will be used to evaluate processes resulting in the contamination of biological tissues from
those deeper areas. Although there are two areas on the Site and one upstream at which
samples are intended only for the ecological exposure evaluation, surface sediment samples
(0-6 inches) collected at human exposure stations will be used to evaluate exposure of

ecological receptors. Collection of tissue for the RI will be addressed in a separate SAP.

1.9.3 Study Element 3: Physical CSM and Fate and Transport Evaluation

The data and information collected to support the physical CSM and chemical fate and
transport evaluation will be used to develop a qualitative narrative that describes chemical
fate and transport of sediment-associated contaminants. While there are numerous physical
and chemical processes that affect chemical fate and transport at any contaminated sediment
site, experience at other sites has shown that a relatively small number of processes are of
primary importance. Identifying the primary processes that are controlling chemical fate
and transport in the vicinity of the Site is the main objective of this study element. Once the

primary processes are determined, the Site-specific physical and chemical data will be
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integrated and synthesized to develop a coherent narrative that describes chemical fate and

transport.

1.9.4 Study Element 4: Engineering Construction Evaluation

This study element requires geotechnical information, characterization of dredgability of
sediments, and information on the physical properties of sediments adjacent to the
impoundments to support design of a potential containment system, such as a CDF, within

the area of the impoundments as a potential long-term remedial action.

1.94.1 Geotechnical Evaluations

Field sampling will address the data gaps identified in Section 1.8. Geotechnical sampling
locations are identified in Figure 13. Where possible, river channel sample locations are co-

located with chemical sampling core locations.

1.9.4.2 Dredgability and Dredge Materials Handling

To address data gaps related to dredgability and materials handling, geotechnical laboratory
testing will be conducted on representative sediment samples collected from the river
channel, and geotechnical borings will be taken at 8 locations within the original perimeter
of the impoundments. Conventional geotechnical sediment parameters (i.e., moisture
content or total solids, grain size, Atterberg limits, and specific gravity) will provide
information to evaluate the behavior of sediments to be dredged. These data will be used to
consider the appropriate size and types of dredge equipment, expected pumping and dredge
production rates, estimated sediment bulking during dredging, and anticipated pre- and post-
dredge sediment volumes. Sampling methodology to evaluate dredgability and dredge

material handling is described in more detail elsewhere in this SAP and within the FSP.

1.9.4.3 CDF Design

Data gaps for potential CDF and berm design will be addressed by obtaining samples and
completing geotechnical laboratory tests, as proposed in Table 12. A series of borings

advanced from the upland and from a barge will be used to collect samples. These borings
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will be advanced at multiple locations in order to provide a representative characterization of

the subsurface sediment profile.

Strength data will be used to evaluate bearing capacity and slope stability for the design and
construction of the potential CDF and its containment berms. Vane shear and consolidated-
undrained triaxial (CU triax) test results will be used directly as measures of sediment
strength. Standard penetration test blow counts and Atterberg limits test results will be
correlated to sediment strength using standard-of-practice geotechnical engineering

reference sources (e.g., Federal Highway Administration and TXDOT geotechnical manuals).

Settlement data will be used to estimate the magnitude and duration of expected settlement
under the footprint of the potential CDF and its containment berms. The results of this
evaluation will be used for planning the crest elevation of the berms and the top elevation of
the potential CDF cap. Consolidation test results will be used as a direct measure of sediment
compressibility. Atterberg limits and moisture content data will be used to correlate
expected compressibility parameters using similar standard-of-practice geotechnical

engineering references as described above.

Permeability data will be used to evaluate potential fate and transport mechanisms within
the potential CDF. Permeability will be directly measured by the permeability test.
Permeability can also be correlated with data reported from the triaxial shear strength test

and loosely correlated with grain size data that will be collected.

Sampling methodology and analysis depth intervals are further defined in Section 2 of this
SAP and within the FSP (Appendix A).

1.10 Data Quality Objectives and Criteria

This section presents a summary of the DQOs for each of the four discrete study elements of
the sediment study described by this SAP, prepared consistent with USEPA guidance
(USEPA 2006). Establishing DQOs for each study element provides an assurance that
sampling will be focused on the goals of the RI/FS and will be sufficient to address those

goals. The DQO summaries in the following subsections include, for each study element, a
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statement of the problem, a description of the analytical or interpretive approach to be
followed, and components of the sampling design necessary to support the analytical or

interpretive approach.

These DQOs will be addressed in the initial phase of sediment sampling; the sediment
sampling design to meet all of the goals is presented in Section 2. In addition to the study
described in this sediment SAP, a Technical Memorandum on Chemical Fate and Transport
will be developed and will define additional data needs for development of the physical CSM
and the fate and transport analysis. The Technical Memorandum on Chemical Fate and
Transport will be accompanied by an addendum to this sediment SAP, which will define
additional sediment parameters required for the sediment transport model, and the approach
to collecting the required data. Depending on the results of these first phases of sediment
sampling, additional sampling may subsequently be conducted to further support

implementation of a selected remedial action.

1.10.1 DQO:s for Study Element 1: Nature and Extent Evaluation

This RI/FS is being undertaken to address contamination of San Jacinto River sediments in
the vicinity of the impoundments at the Site (Figure 2), and to plan for remedial actions. The
spatial and vertical extent of remedial action is anticipated to be determined, at least in part,

by exceedances of concentration-based PRGs for sediments.

1.10.1.1 Statement of the Problem

The primary problem to be addressed by Study Element 1, the nature and extent
investigation, is uncertainty in the spatial and vertical extent of COPC contamination in
sediments. Related problems to be addressed by Study Element 1 are: 1) current data are
insufficient (in both spatial extent and types of measurements) to understand the movement
of sediment-associated contamination into and away from the Site; and 2) chemical
characteristics of Site and background sediments need to be clearly distinguished to evaluate
the relative contribution of Site wastes outside the impoundment, and the dioxin and furan
concentrations along the eastern perimeter of the original impoundments. The nature and

extent evaluation, including characterization of upstream background sediment conditions,
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will address these problems and thereby facilitate the selection and implementation of

remedial approaches.

A screening-level evaluation of the available chemical data (Section 1.6) indicates that the
primary COPCs (Table 8) are present in the sediment at levels of potential concern to human
and environmental health. Information on the concentrations of all of these chemicals
throughout the Site will be needed to evaluate the horizontal and vertical extent of PRG
exceedances. In addition, evaluation of the movement of Site-related contaminants within
the river requires characterization of source materials in the impoundments (i.e., the source
of contamination of Site sediments) using chemical signatures, and also characterization of
sediments that are likely not influenced by the impoundments. As described in Section
1.4.2, locations upstream in the San Jacinto River are relevant for assessing sediment
conditions and sediment chemistry outside of the influence of the impoundment. Although
some upstream data have been previously collected (Table 3), a larger number of samples is
required for quantitative comparison, given the number of COPCs (Gonzales 2007). Finally,
the available data contains few measurements for COPCs other than dioxins and furans, and
additional upstream samples are required to characterize local background concentrations of

these COPCs relative to conditions on the Site.

1.10.1.2 Analytical Approach

Study Element 1 includes three distinct types of data analysis:

e Characterization of the spatial extent of contamination. Sediment data will be
integrated to provide an overall evaluation of the spatial and vertical extent of
contamination using kriging to interpolate throughout the Site (Myers 1997).
Depending on the results of the ecological and human health risk assessments,
additional kriging may be carried out to evaluate the spatial extent of risk. Indexes of
risk assessment results (e.g., locations with risk higher than specified thresholds) may
be mapped to support the visualization and interpretation of risk assessment results.

e Characterization of temporal changes in contamination. To evaluate whether
changes to surface sediment conditions have occurred in the recent past—specifically,
as a result of hurricane Ike in 2008—newly collected data will be compared with the

data collected in the sampling grid surrounding the impoundments by TCEQ in
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August 2005. Paired two-sample tests will be conducted, matching every sample
collected in 2005 within the preliminary Site perimeter with the closest recent sample
that is within 250 feet (for samples within the 500-foot grid) or within 500 feet (for
samples within the 1,000-foot grid). A systematic difference in surface sediment
concentrations of dioxins and furans (as the indicator chemical group) will be
indicated by a p value of less than 0.05. If newly collected data for dioxins and furans
are found to be statistically significantly different than 2005 data, baseline conditions
for all COPCs will be defined by the recent data set for all COPCs. If statistically
significant differences are not found, then data collected in 2000 or later will be used
to define the baseline condition.

e Evaluation of the association of contaminants in sediments outside of the
impoundments, but within the Site, with the contaminated materials within in the
impoundments. Patterns of dioxin and furan congeners within a sediment sample can
vary considerably depending on the source (USEPA 2004b). Therefore, a pattern-
matching approach will be used to evaluate both Site and upstream background
samples to identify any pattern characteristic of the impoundment, and to determine
the contribution of this pattern to other previously collected samples. The pattern-
matching approach will provide an estimate of the fractional contribution of different
mixing end members (i.e., source types) to each sample. Assuming that end members
can be interpreted as sources, this analysis will therefore provide the basis for
determining the fractional contribution of the impoundment to each sediment
sample.

e Comparison of Site sediment conditions with background sediments. Evaluation of
Site data relative to background conditions requires assessment of variability in
background conditions. For this analysis, a method analogous to a reference envelope
approach will be used, in which an upper 95th percentile or upper tolerance limit will
be derived to characterize background conditions. This approach provides a

threshold value for comparing individual Site stations to background conditions.

1.10.1.3 Sample Collection Design

A design for sediment sampling that will result in the collection of additional data in a

manner that that will meet the project goals is discussed below.
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1.10.1.3.1 On-site Chemical Distribution Samples

To characterize the nature and extent of impoundment-related contamination within the
Site, sediment samples will be collected from a regular grid. Sample spacing will be based on
the spatial gradient of dioxin and furan concentrations: within 1,000 to 1,500 feet (305 to
457 m) of the impoundment boundary and of the shoreline of the sand separation area on the
property west of the impoundments; where concentration gradients appear to be steepest on
the basis of existing data (Figure 12), surface samples will be collected on a 500-foot (152-m)
grid. This grid extends to approximately 1,500 feet (457 m) from the impoundment to the
east and south, where transport processes may redistribute sediments from the
impoundment. At greater distances from the impoundment, samples will be collected on a
1,000-foot (305-m) grid (Figure 14), except where agencies requested that some grid stations
south of I-10 and to the west of the Site be moved from near upland areas to positions more
clearly in the water (stations SJNE002, SJNE007, and SJNEO13). This design produces 39
sampling locations in the high-intensity area close to the impoundment, and an additional
20 locations throughout the Site, for a total of 59 Site sampling locations. In addition to the
grid samples, surface sediment samples will be collected at four locations along the eastern
perimeter of the impoundments, along the inside of the historical perimeter berm. These
four locations correspond to the locations of four geotechnical borings in that same area
(Study Element 4). One additional station not within the grid (SJNE018) is located south of
I-10, within an embayment. Placement of this station was decided in consultation with EPA
and TCEQ. At all of these locations, surface sediment will be collected to a depth appropriate
for exposure characterization (0 to 6 inches; 0 to 15 cm) and analyzed for all primary COPCs.
Physical parameters (sediment grain size, TOC, and solids) will also be analyzed in these

samples.

There is a single sampling location at the center of the grid, at a central location within the
impoundments. At this station, three surface samples will be collected to provide a reliable
characterization of material within the impoundments. Coring will be conducted within the
impoundment for Study Element 4, and related chemistry data will also be used to
characterize nature and extent of contamination. Details of these samples are provided in

Section 1.10.4. Finally, two samples of sediments 0 to 6 inches (0—15 cm) will be collected
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within the impoundments for use in the exposure assessment (Study Element 2), but will be
used for analyses related to Study Element 1. Primary and secondary COPCs will be

measured in all of these samples.

Cores for nature and extent characterization will be collected at a subset of 12 of the high-
intensity sampling locations, focusing on locations closest to the impoundment (Figure 14).
Cores will be collected using a gravity, slide-hammer, or vibratory coring device (depending
on the conditions encountered in the field) to refusal or to a maximum depth of 10 feet

(3 m), and sectioned at 1-foot (30-cm) intervals. Based on historical data collected within the
site, TEQ concentrations for dioxins and furans (which are an indicator chemical group for
the sediment study) reach a constant level at or before a depth of 10 feet (3 m) within the
site. Primary COPGCs, physical parameters, and geotechnical parameters (Atterberg limits

and specific gravity) will be measured in the core samples.

Secondary COPCs will be measured in all surface sediment samples collected at coring
locations and within the impoundment itself. At all other surface sampling locations,
sufficient sediment will be collected and archived to allow subsequent analysis of secondary
COPCs if warranted.

1.10.1.3.2 Background Samples

Upstream surface sediment will be collected to allow comparison of Site samples to local
background conditions as part of the nature and extent investigation. Samples will be
collected from transects across the river at several locations upstream of the Site. Transects
will be located within the portion of the San Jacinto River below the channelized area
because these conditions are likely to be more similar to sediments near the impoundment
than samples farther upstream (Figure 15). Surface sediment will be sampled to a depth
suitable for use in the exposure investigation (0 to 6 inches; 0 to 15 cm). A minimum of

20 total samples is necessary to accurately calculate an upper 95th percentile of the
background data, or a 95 percent upper prediction limit (used by TCEQ for characterizing
background); the 11 background samples shown in Figure 15, in combination with the

13 existing upstream samples, will provide more than 20 data points. The layout of upstream
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samples will allow both lateral and longitudinal variations in upstream conditions to be

evaluated.

It is possible that some of these locations may be sufficiently different from Site samples in
physical characteristics (i.e., grain size and OC content) that they should not be included in
the local background dataset; therefore, this plan will produce 24 candidate background
samples, rather than just 20. In addition, although the Hazard Ranking System
Documentation Record for the Site (TCEQ and USEPA 2008) indicates that “tidal influence
has had little effect on the transport of source related contaminants upstream of the
impoundments” (TCEQ and USEPA 2008, p. 51), additional evaluation will be performed to
determine the potential for the chemicals from the Site to have influenced each of the
stations upstream. Data from this sediment study will be analyzed to verify that each of the
upstream stations provides representation of conditions (and risks) that would occur in the
absence of influences from the Site (i.e., to determine the extent to which dioxins and furans
in each upstream sample are attributable to the source material in the impoundments on
Site). The method to perform this evaluation is described in Section 6.1.5 of the RI/FS Work
Plan.

1.10.2 DQO:s for Study Element 2: Exposure Evaluation

The RI/FS will address risks to human and ecological receptors associated with
contamination of San Jacinto River sediments at the Site (Figure 2). The exposure evaluation
and risk assessment will support planning for remedial actions. This section presents the
technical rationale and general approach for conducting the evaluation of human and

ecological exposures to Site sediments.

1.10.2.1 Statement of the Problem

People visiting this portion of the San Jacinto River may be exposed to sediments via direct
contact (ingestion and dermal) or indirectly through consumption of aquatic organisms (i.e.,
fish and shellfish) that have been exposed to the sediments. Available chemical data for Site
sediment (TCEQ and USEPA 2006) indicate the presence of COPCs at concentrations greater
than levels of potential concern to human health. Characterization of risk in support of

selection and implementation of remedial approaches requires information on contamination
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in sediments accessible by people. One problem to be addressed by the sediment study is
uncertainty regarding concentrations of COPCs present in sediments directly contacted by

people visiting the Site.

A related problem is the potential for ecological receptors at the Site to be exposed through
direct ingestion of contaminated sediment, and exposed to bioaccumulative chemicals
through ingestion of prey organisms that have been exposed to contaminated sediment. The
problem to be addressed in the ecological exposure evaluation is uncertainty regarding the
magnitude and spatial extent of exposures of fish and aquatic-dependent wildlife receptors to

contaminants in Site sediments.

For both human and ecological receptors, there is additional uncertainty regarding the
exposures to COPCs in sediment in upstream background areas. Information on exposures
and risks to human and ecological receptors both at the Site and in upstream background

areas are needed in the evaluation of remedial options.

1.10.2.2 Analytical Approach

Study Element 2 will include the following types of analyses:
Characterization of exposures to human receptors using the Site.

e Sampling of sediments for use in characterizing human exposures will be conducted
to provide representation of the range of exposures possible within the Site. Five
human exposure areas have been identified, and within each, samples will be
collected to characterize the exposures within that area. After the characteristics of
that exposure area have been established (i.e., data distribution and 95 percent upper
confidence limit [UCL]), the area may be considered representative of exposures at
other areas within the preliminary Site perimeter. Exposure areas were selected to
represent relatively low on-Site exposure conditions through the highest exposures
(i.e., within and around the impoundments).

e Within the preliminary Site perimeter, locations of probable human use are expected
to occur along shoreline areas accessible by foot. The sediment zone of interest to the
exposure evaluation is the intertidal sediments along the shoreline (i.e., those

extending from the high tide elevation to the low tide elevation). Within this
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sediment zone, five human use areas have been designated for collection of additional

data (Figure 16). These human use areas are:

- The shoreline to the west of the shipping berth on the property west of the
impoundments

- The eastern shoreline of the sand separation area on the property west of the
impoundments

- The shoreline between the sand separation area and the west side of the
impoundments

- The shoreline on both sides of the channel under the I-10 Bridge over the San
Jacinto River

- The area in and around the impoundments.

At the first three of these, 10 distinct locations will be sampled. At the fourth, 15
distinct locations will be sampled. At the fifth, the existing data and two surface
samples collected from within the impoundments will be used to evaluate potential

human exposures.

e Sediment will be sampled at each station in each of the first four human use areas, at
two sediment depths: 0 to 6 inches (0 to 15 cm) and 6 to 12 inches (15 to 30 cm). Five
surface sediment samples from each of the first three of the exposure areas, 10 surface
sediment samples from the fourth area, and the corresponding subsurface sediment
samples from the eastern shoreline of the property west of the impoundments will be
analyzed initially for primary COPCs. The remaining five surface samples from each
of the four areas, five subsurface samples from the eastern shoreline of the property
west of the impoundments, and all subsurface samples from the other three exposure
areas will be archived.

e Analysis of the surface samples will be conducted using the following steps:

~  Because of the proximity of the two sets of samples from the sand separation area
and from the shoreline between that location and the impoundments, both sets
may represent a single exposure condition. A two-sample statistical test (ztest or
Mann-Whitney U test) will be used to evaluate whether the two sets of five
surface samples from these two exposure areas represent the same exposure

conditions. If the null hypothesis of equivalence is rejected with a p value of less
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than 0.05, archived surface sediment samples from both locations will be
analyzed. If not, then the 10 samples collected across this area will be considered
representative of one exposure area.

- The mean COPC concentration within each exposure area will be compared with
the means from the other exposure areas. Data will be pooled across those
exposure areas that are not statistically significantly different.

- The 95 percent UCL on the mean concentration of each COPC will be calculated
for each dataset, which may consist of five samples or may be larger if some
datasets were pooled. The 95 percent UCL will be used as an estimate of the
reasonable maximum exposure (RME) concentration for direct contact of people
with intertidal sediments (USEPA 1992). If the 95 percent UCL is greater than the
maximum, it will be concluded that there is significant variation in the dataset
and additional information is required. In these cases, the additional five surface
samples from the appropriate human use area will be analyzed, and used to
calculate the final RME. If the 95 percent UCL is less than the maximum, it will
be concluded that the existing data are sufficient to characterize the central
tendency and RME exposures, and the archived samples will not be analyzed.
Statistical software, including ProUCL, will be used to calculate exposure point
concentrations for sediments, as appropriate to the characteristics of the data and

the required analysis.

e The decision whether to analyze the archived subsurface samples will be made based
on the results of the surface samples from these areas. If the 95 percent UCL for the
surface sediment exceeds the soil PRG, the subsurface sediment samples will be
analyzed. Initially, five samples will be analyzed using the same scheme described
above. If the 95 percent UCL for the surface sediment does not exceed the soil PRG,
it will be concluded that exposures in that area are not significant and that additional
information is not needed to evaluate that area.

e For the BHHRA, exposure point concentrations for sediment in each human use
exposure area will be calculated as using the statistically appropriate measure of the

central tendency and the 95 percent UCL to represent the RME.
Characterization of exposures to ecological receptors on the Site.

e Results of the sediment sampling will be used to evaluate exposures of fish and
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aquatic-dependent wildlife receptors to contaminants in intertidal sediments. For
evaluation of exposures to fish and aquatic-dependent wildlife, sediments in two
wildlife use areas within the preliminary Site perimeter will be collected and

analyzed. These wildlife use areas are (Figure 16):

- The shoreline of the island that is north of the impoundments
- The shoreline along the islands to the south of the I-10 Bridge over San Jacinto

River, on the east side of the main channel

e Concentrations of COPCs in intertidal sediments from these areas and for samples
collected for the human exposure assessment will be used to characterize the exposure
profiles in each area for each bird and mammal receptor, and for nearshore-dwelling
fishes. The exposure profile will consist of a measure of the central tendency
concentration, and a measure of the RME concentration, but the statistics to be used
for these (e.g., the mean vs. the median for the central tendency) will be determined
after the chemistry data have been evaluated to identify the most appropriate
representation for these areas. Calculation of exposure point values will also consider
the home range or foraging range of each receptor, and the number of stations to be
used in calculations may differ for different receptor species.

e For evaluation of exposure of benthic macroinvertebrates to primary COPCs, the
measured concentrations at individual sampling stations throughout the Site will be
used. Sediment chemistry data for the shoreline stations described above, and for
samples collected for Study Element 1, will be used in this exposure evaluation.

e Sediment chemistry data will also be used in an evaluation of bioaccumulation of
chemicals at the Site. This aspect of the exposure evaluation will use the results of
sediment chemistry from the ecological and human exposure areas (i.e., intertidal
sediments) described above, and the sediment chemistry results from Study
Element 1. This analysis will involve statistical evaluations for correlations between
sediment chemical concentrations with concentrations in benthic macroinvertebrate
and fish tissues that will be collected as part of the Tissue SAP. If a predictive
relationship is found, it may be used as one method of developing site-specific risk-
based sediment PRGs.

Comparison of exposures of human and ecological receptors to Site sediment

contaminants with those of background.
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e Exposures to sediment contaminants on the Site will be compared with exposures at
background locations (Figure 15), to determine the extent to which Site sediments
pose an excess risk to humans, fish, and aquatic-dependent wildlife (i.e., a risk above
that which would be experienced in the absence of Site contamination). To allow
comparison of exposures to COPCs in Site sediments to those in upstream background
areas, locations outside the Site boundary and upstream will be sampled. For the
human health risk assessment, 10 stations will be sampled upstream. Five of the
surface sediment samples will be analyzed initially for primary COPCs. The
remaining five surface sediment samples and all of the subsurface samples will be
archived for possible future analysis. These data will also be used to evaluate
ecological exposures in this area. Three additional samples of sediment from a
shoreline upstream will be collected and analyzed for primary COPCs for use in
evaluation of exposures to ecological receptors, with additional sediment archived for
possible future analysis if needed for the ecological exposure evaluation. The specific
means of comparisons of Site risks with background risks will be based on the risk
assessment results. Direct statistical comparisons of sediment chemistry between
sediments in Site and background exposure areas may also be conducted. The specific

statistical tests to be used will depend on the characteristics of the data.

1.10.2.3 Sample Collection Design

Data quality specifications, including analytical concentration goals, laboratory analytical
methods, the number and type of field and laboratory QC samples, and the methods for

evaluating and characterizing data quality, are specified in Section 2.5 of this document.

The sampling plan for the human health evaluation calls for 10 sampling stations in four of
the five, and five stations at the fifth potential Site human exposure areas that are listed
above and shown in Figure 16. Two additional surface samples will be collected within the
impoundments to evaluate exposures within the impoundment area (additional information
generated by cores collected for Study Element 4, and existing data will also be used to
address human exposures within the impoundments). These exposure areas were selected
because they are observed or likely locations where people go to fish and can contact

sediments while doing so, and because they are locations that are or may have been impacted
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by releases from the Site. Also, each exposure area is expected to reflect a unique exposure
condition (and will be evaluated to confirm this expectation), such that the full set of
exposure areas will characterize the range of possible exposure conditions, from relatively
low (within the Site) to the highest exposures, at the impoundments. The 10 sampling
stations identified in the upstream background area are shown on Figure 15. In each of the
upstream and at the four Site exposure areas to be sampled, 10 surface (0 to 6 inches; 0 to 15
cm) and 10 subsurface (6 to 12 inches; 15 to 30 cm) sediment samples will be collected. In
addition, five sampling stations are identified in the exposure area downstream of I-10 and
are shown in Figure 16. Surface (0 to 6 inches; 0 to 15 cm) and subsurface (6 to 12 inches; 15
to 30 cm) sediment will be collected at each of these stations. Sampling stations will be

located between the high tide mark and the low tide mark.

To evaluate ecological exposures, surface sediment samples (0 to 6 inches; 0 to 15 cm) will be
collected from shallow water in two near site locations and in one background location
where foraging wildlife are expected to come into contact with sediment (Figure 16). At
each of these general locations, three separate samples will be collected. This design allows
determination of whether risks to aquatic-dependent wildlife are uniform or variable within

the Site, and allows evaluation of exposures on the Site relative to background conditions.

1.10.3 DQO:s for Study Element 3: Physical CSM and Fate and Transport
Evaluation

The RI/FS will provide information to characterize the potential movement of sediment-
associated contaminants in the vicinity of the Site (Figure 2). This information is necessary

to plan for remedial actions.

1.10.3.1 Statement of the Problem

Information to support the evaluation of chemical fate and transport processes is needed to
inform the evaluation of remedial alternatives. Understanding both qualitatively and
quantitatively how sediment associated chemicals move into, within, and away from the Site
is required for evaluation of the extent of potential impacts of materials deposited in the
impoundments, the feasibility of various remedial actions, and the current and likely future

sediment conditions within the Site.
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The main goal of Study Element 3 is to determine the primary physical and chemical
processes that are controlling chemical fate and transport. After the primary controlling
processes are identified, this information will be used to design methods (e.g., computer
modeling) to quantitatively analyze and evaluate chemical fate and transport within the Site.
The ultimate goal of the quantitative analyses performed for Study Element 3 of the RI/FS

will be to determine the efficacy of various remedial alternatives.

The immediate information needs to be addressed by Study Element 3 of the sediment study
are the spatial distribution of bed types and COPC concentrations and bed sediment
properties, including TOC data. The Sediment Transport Modeling Memorandum and
associated SAP Addendum (Section 1.8.3) will address additional DQOs for this Study

Element.

1.10.3.2 Analytical Approach

For the chemical fate and transport evaluation, the upstream boundary is located about 4
miles (6 kilometers) upstream of the Site, and the downstream area of interest extends to the
confluence of the Buffalo Bayou with the San Jacinto River at the San Jacinto Monument.
Analyses of the data generated for Study Element 3 by the study described in this sediment
SAP will allow a qualitative description of the spatial distribution of bed types (i.e., cohesive
and non-cohesive bed areas); spatial distribution of grain size distribution; net sedimentation

rates; and incoming sediment load from the river.

1.10.3.3 Sample Collection Design

For this phase of the sediment transport analysis, the data collected as part of the nature and
extent investigation (Study Element 1) will be used. The sampling design for that study

element is described in Section 1.9.1.

1.10.4 DQOs for Study Element 4: Engineering Construction Evaluation

The RI/FS will address the nature and extent of contamination and associated risks in the

vicinity of the Site, and will result in plans for remedial actions. Additional information is
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needed to evaluate the feasibility of construction of a containment system, such as a CDF,

within the area of the impoundments as a potential long-term remedial action.

1.10.4.1 Statement of the Problem

The former impoundment containment berms have been degraded through regional
subsidence, adjacent work activities, and erosional energy from the San Jacinto River. The
impoundment containment needs to be re-established. By rebuilding the containment
berms, an opportunity will be created for replacement of sediments within the impoundment
footprint that may have been resuspended and redistributed outside of the impoundment
footprint and within the river channel. Geotechnical data are required to evaluate potential
CDF and containment design and construction elements. Evaluations include dredgability of
the river sediments, berm design, and potential CDF design. Geotechnical information
required includes conventional parameters, sediment permeability, sediment strength, and

sediment compressibility.

The goals of the engineering and construction evaluation are to obtain sufficient data to
allow conceptual containment and capping structure designs to be prepared. The data
collection and evaluation will support feasibility, conceptual, and design studies for the

impoundment area.

1.10.4.2 Analytical Approach

The analytic approach will use the geotechnical data collected during the field and
laboratory program to develop a range of expected permeability, strength, and
compressibility characteristics for the variety of geologic horizons that are encountered
beneath the Site. Direct measurements of permeability, strength, and compressibility as
measured in the laboratory will be compared to correlated parameters from the conventional

geotechnical test results.

Results of geotechnical evaluations can be highly dependent on input parameter
assumptions. For berm stability, bearing capacity, and settlement evaluations, a range of
strength and compressibility parameters will be considered during conceptual design based

on the results of the field investigation. Stability will be modeled using limit-equilibrium
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methods and if appropriate, Monte-Carlo type simulations will be performed to assess the
sensitivity of the results to the input assumptions. Bearing capacity and settlement will be

computed using spreadsheet implementations of standard-of-practice geotechnical equations.

1.10.4.3 Sample Collection Design

There are no specific acceptance criteria for geotechnical sampling that are independent
from the acceptance criteria used for nature and extent sampling. The samples to be
collected in support of Study Element 4 include sediment borings and sediment grabs for
vane shear tests (VSTs), and are illustrated on Figure 13. Sediment borings will be collected
at 17 locations for measurements of sediment strength and stability and will be used to
support engineering design for a potential CDF. VSTs will be performed at 18 locations in
the impoundment and in locations around the berm. Details of the sample collection design
are presented in Section 2 of this SAP, with field procedures specified in the accompanying
FSP (Appendix A).

1.11 Special Training and Certification

A technical team will be assembled with the requisite experience and technical skills to
successfully complete the 2010 sediment study. All technical team personnel involved in

sample collection will have extensive environmental sampling experience.

Sampling personnel who enter the exclusion zone and contaminant reduction zone (see
Attachment A1, Sections 5.1.1 and 5.1.2 for definition and discussion of these zones) may be
required to have completed the 40-hour Hazardous Waste Operations and Emergency
Response (HAZWOPER) standard training course and 8-hour refresher courses (see overall
HASP [Anchor QEA 2009] for further explanation). The training provides employees with
knowledge and skills that enable them to perform their jobs safely and with minimum risk to
their personal health. Documentation of course completion will be maintained in personnel

files.

Selected laboratories will hold certification through the National Environmental Laboratory

Accreditation Program for the methods which that laboratory will perform, where
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applicable. Training and certification requirements for laboratory personnel will be provided

in the laboratory QA plans (to be submitted under separate cover).

1.12 Documents and Records

Records will be maintained documenting all activities and data related to sample collection
and to laboratory analyses. Results of data verification and validation activities will also be

documented. Procedures for documentation of these activities are described in this section.

The QAPP, FSP (Appendix A), and the HASP Addendum 1 for this sediment study
(Attachment A1) will be provided to every task participant listed in Section 1.1. Any
revisions or amendments to any of the documents that make up the FSP will also be provided

to these individuals.

1.12.1 Field Records

Components of field documentation are discussed in Section 3 of the FSP. Integral and
Anchor QEA’s field leads will ensure that the field team receives the final, approved version
of the QAPP (including the FSP and sediment HASP [Attachment A1]) prior to the initiation

of field activities. Field records that will be maintained include the following:

e Field logbooks

e Photo documentation

e Field data and sample collection information forms
e Field change request forms (as needed)

e Sample tracking/chain-of-custody (COC) forms

Observations recorded in the field logbook will be used to provide context and aid in
presentation and interpretation of analytical results. Additional details regarding the content

and use of these documents are described in Section 3.1 of the FSP.
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1.12.2 Laboratory Data Reports

All activities and results related to sample analysis will be documented at each laboratory.
Internal laboratory documentation procedures are described in the laboratory QA manuals

(to be submitted under separate cover).

Each laboratory will provide a data package for each sample delivery group or analysis batch
that is comparable in content to a full CLP package. The format of the data may differ from
CLP requirements. Each data package will contain all information required for a complete

QA review, including the following:

e A cover letter discussing analytical procedures and any difficulties that were
encountered

e A case narrative referencing or describing the procedures used and discussing any
analytical problems and deviations from SOPs and this QAPP

e (COCs and cooler receipt forms

e A summary of analyte concentrations (to two significant figures, unless otherwise
justified), method reporting limits (MRLs), and method detection limits (MDLs) or
estimated detection limits (EDLs)

e Laboratory data qualifier codes appended to analyte concentrations, as appropriate,
and a summary of code definitions

e Sample preparation, digestion, extraction, dilution, and cleanup logs

e Instrument tuning data

e Initial and continuing calibration data, including instrument printouts and
quantification summaries, for all analytes

e Results for method and calibration blanks

e Results for all QA/QC checks, including but not limited to labeled compounds,
surrogate spikes, internal standards, serial dilutions, laboratory control samples,
matrix spike samples, matrix spike duplicate samples, and laboratory duplicate or
triplicate samples provided on summary forms

e Instrument data quantification reports for all analyses and samples

o Copies of all laboratory worksheets and standards preparation logs
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Data will be delivered by the laboratories in both hard copy and electronic format to the task
QA coordinator, who will be responsible for oversight of data verification and validation and
for archiving the final data and data quality reports in the project file. Electronic data
deliverables (EDDs) will be compatible with the project database.

1.12.3 Data Quality Documentation

Data verification (i.e., confirming the accuracy and completeness of field and laboratory data)
will be completed by the SJRWP technical team for data generated in the field, and by each
laboratory for the data that it generates. Data validation reports for chemical analyses will be
prepared as described in Section 4 and provided to the task QA coordinator. All changes to
data stored in the database will be recorded in the database change log. Any data tables
prepared from the database for data users will include all qualifiers that were applied by the

laboratory and during data validation.

1.12.4 Reports and Deliverables

The laboratories will keep the Laboratory QA Coordinator apprised of their progress on a

weekly basis. The laboratories will provide the following information:

e Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group

e Summaries of out-of-control laboratory QC data and any corrective actions
implemented

e Descriptions and justification for any significant changes in methodology or QA/QC

procedures

Once all field programs for the Site are complete, a draft Preliminary Site Characterization
Report (PSCR) will be prepared and submitted to USEPA. The draft PSCR will contain
sample location maps, validated analytical chemistry results, and information on the extent
of contaminant migration through the sediment pathway. Consistent with the 2009 UAO,
the draft PSCR will be submitted to USEPA within 30 days after the completion of all
laboratory and data validation work for all of the field studies that will be required for the
RI/FS (a schedule will be provided in the RI/FS Work Plan). Prior to submittal of the draft
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PSCR, data will be made available online within 30 days of receipt of final validated results.
Interpretation of the data will be presented in the RI report.
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2.1

Sampling Design

The sediment sampling design for the RI/FS incorporates a number of different components.

The individual study components (as discussed in the QAPP) differ in the locations, depths,

and analytes to be measured in the sediment. The sampling design can be summarized as

follows:

Surface sediment sampling and analysis of primary COPCs at 26 locations in and near
the impoundments (Figure 14) on a 500-foot (152-m) grid, at 1 location in the
channel immediately south of I-10 and toward the western side of the preliminary
Site perimeter, and at 4 locations along the eastern perimeter of the original
impoundments. Additional sediment from these 31 locations will be archived for
later analysis of secondary COPCs, if necessary. Primary and secondary COPCs will
be measured at an additional 13 locations on the 500-foot (152-m) grid, at 2 locations
near the impoundment, and at 2 locations south of I-10. These samples will provide
data for the nature and extent, exposure, and fate and transport analyses. Data from
locations from within the impoundment area (seven stations), will allow
characterization of waste materials and will be used for analysis of potential human
exposures within the impoundments (along with existing data) as well as other
objectives related to Study Element 1. Data from the two locations south of I-10 will
provide information on possible prop scour or possible dredging disturbances.
Surface sediment sampling and analysis of primary COPCs at an additional 15
locations within the Site boundary (Figure 14), on a 1,000-foot (305-m) grid (with
some distance adjustments at two stations south of I-10 to place stations within the
river rather than on land). These samples will provide data for the nature and extent,
exposure, and fate and transport analyses. Additional sediment from these stations
will also be archived for possible future analyses of secondary COPCs.

Collection of cores and analysis of primary COPCs at 12 locations within
approximately 1,000 feet (305 m) of the impoundment (Figure 14) and at 2 locations
south of I-10. Additional sediment from these stations will also be archived for
possible future analyses of secondary COPCs. These samples will provide data for the

nature and extent evaluation and for dredgability assessments. Data from the two
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locations south of I-10 will provide information on possible prop scour or possible
dredging disturbances.

e Collection of surface samples and analysis of primary and secondary COPCs at 11
locations upstream of the Site but downstream of the channelized portion of the San
Jacinto River (Figure 15), to allow estimation of local background conditions for the
nature and extent, exposure assessments, and fate and transport analysis.

e Collection of intertidal sediment samples at 45 locations in three different human
exposure areas on five beaches (Figure 16) near the Site to evaluate potential human
exposure and whether the beaches represent different exposure conditions for human
receptors. Surface and subsurface sediment samples will be collected at all 45 stations
at each of the five beaches. Twenty-five of the surface intertidal sediment samples
will be analyzed for primary COPCs, with additional sediment archived for possible
future analysis of secondary COPCs. Surface sediment samples from the remaining 20
stations will be archived for future analysis of primary and/or secondary COPCs, if
necessary (Section 1.10.2.2).

e In addition, half of the subsurface samples collected at Stations SJSH026 through
SJSHO35 will initially be analyzed for primary COPCs; the archived subsurface
sediment samples from the other half of these stations and all of the subsurface
samples from the other two beaches will be archived for possible future analysis of
primary and/or secondary COPCs, if necessary (Section 1.10.2.2).

e Collection of intertidal sediment samples for analysis of primary COPCs at 10
locations upstream of the Site, but downstream of the channelized portion of the San
Jacinto River (Figure 15), for evaluation of human exposures under upstream
background conditions. Surface and subsurface sediment samples will be collected at
all 10 stations at this beach. Half of the surface intertidal sediment samples will be
analyzed for primary COPCs. The other half of the surface and all of the subsurface
samples will be archived for possible future analysis of primary and/or secondary
COPCs, if necessary (Section 1.10.2.2). Surface samples from these stations will also
be used to evaluate ecological exposures.

e Collection of intertidal samples from six locations at two ecological exposure areas on
the Site (Figure 16) and three locations at one ecological exposure area upstream
(Figure 15) for characterization of exposure of ecological receptors such as wading

birds. These samples will be analyzed for primary COPCs. Additional sediment from
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these stations will be archived for possible future analyses of secondary COPCs, if
necessary.

e Sediment borings at 17 locations and VSTs at 18 locations in the impoundment and in
locations around the perimeter berms (Figure 13). Measurements of sediment
engineering characteristics (strength and settlement behavior) will be used to support

engineering design for a potential CDF.

The planned locations of these samples are shown in Figures 13, 14, 15, and 16. Some of the
samples to be collected will be used for multiple elements of the overall study. Table 13
summarizes the suite of samples to be collected under this SAP in terms of placement, depth,

analytes, and study element.

One surface sediment sample will be collected at each location sampled for the nature and
extent evaluation, except for the location in the impoundment area: in this location, a field
triplicate (i.e., three unique samples placed approximately 10 m [33 feet] apart) will be
collected to assure an accurate characterization of the chemical characteristics (e.g., dioxin
and furan “fingerprints”) of the waste material within the impoundments. In general, surface
sediment samples collected for the nature and extent evaluation will also be used to support
the evaluations of exposure of aquatic receptors, sediment fate and transport, and sediment
dredgability. Samples collected to support exposure assessments for humans and wildlife,
and to support a potential CDF design, are more specialized in purpose and location, and will

be collected in nearshore, shallow areas.

2.2 Sampling Methods

Sampling methods that will be used to collect the suite of samples summarized in Section 2.1

are presented in the following sections. Sampling methods are described in detail in the FSP.

2.2.1 Surface Sediment Samples for Chemical Analyses

Two different kinds of surface sediment grab samples will be collected during the 2010
sediment study to address Study Elements 1 and 2:

e Intertidal sediments for exposure assessment

e Submerged San Jacinto River sediments
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All surface sediment samples for characterization of nature and extent, for exposure of
ecological receptors, and for characterization of human health exposure will be collected
from 0-6 inches (15 cm). Sampling equipment may include stainless-steel spades or shovels,
a stainless-steel hand corer, or a modified petite-Ponar grab sampler, depending on the
conditions encountered in the field. One surface sediment sample will be collected at each
location sampled for the nature and extent evaluation, except for the location in the
impoundment area (Station SJNE022); in this location, a field triplicate will be collected to
assure an accurate characterization of waste material present. Sediment from the field
triplicates at Station SJNE022 will be processed as three separate and distinct samples. At all
other chemical analysis stations, the sediment collected at each station will be placed into a
decontaminated stainless-steel bowl and homogenized using a stainless-steel spoon until the
sediment attains a visually uniform color and texture. Sediment subsamples will then be
removed for the various kinds of laboratory analyses and for archiving. Sediment subsamples
collected for SVOC and PCB analysis (i.e., 3 locations within the impoundment area [Station
SJNE022, SJVS001, SJVS016], 12 locations on the 500-foot [152-m] grid, 2 locations south of
I-10, and 11 locations upstream of the Site) will be analyzed; all other sediment subsamples
for SVOC and PCB analysis will be immediately frozen upon receipt at the testing laboratory
to extend holding time requirements (USEPA 1997b) for possible future analysis. Analyses of
VOC:s at these stations will be expedited by the laboratory, to enable a decision about
analysis of VOCs at the remaining sediment stations before expiration of holding times for
VOC analysis.

Submerged San Jacinto River sediments may be collected with a power grab, or a van Veen
grab sampler (or equivalent type of equipment) in accordance with standard methods used by
USEPA (1997b). Sample collection and processing will follow the same methodology

described above.

Further details of the surface sediment sampling methods, collection, and sample processing
can be found in the FSP. Locations of surface sediment sampling stations are shown in
Figures 13, 14, 15, and 16.
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2.2.2 Subsurface Sediment Samples for Chemical Analyses

Two different kinds of subsurface sediment will be collected during the 2010 sediment study:

o Intertidal sediments for exposure assessment

e Submerged San Jacinto River sediments

The subsurface intertidal sediments will be collected from 6 to 12 inches (15 to 30 cm) with a
stainless-steel hand corer. Submerged San Jacinto River sediment core samples will be
collected at 1-foot [30-cm] intervals to refusal or to a maximum depth of 10 feet with a
gravity, slide-hammer, or vibratory coring device (depending on the conditions encountered
in the field) in accordance with standard methods used by USEPA (1997b). Each core sample
will be inspected for physical characteristics and described on a core profile form (see
Attachment A3 of the FSP). Cores designated for chemical analysis will be sectioned into 1-
foot (30-cm) intervals. The sediment from each core section will be homogenized with a
decontaminated stainless-steel spoon until the sediment attains a visually uniform color and
texture. Sediment touching the sides of the core tube will be excluded from each sample.
Sediment subsamples will then be removed for the various kinds of laboratory analyses and
for archiving. A minimum of one core will be collected at each nature and extent core
station, and a minimum of three cores will be collected at each beach that is considered a

human exposure area.

Further details of the subsurface sediment sampling methods, collection, and sample

processing can be found in the FSP.

Locations of subsurface sediment sampling stations are shown in Figures 14, 15, and 16.
Where both cores and surface sediment samples are to be collected at the same station, the
surface sediment sample will be adjacent to the core, and all core intervals will be a full

1 foot (30 cm) deep.

2.2.3 Sediment Geotechnical Borings

Subsurface sediment will be collected by advancing borings at selected locations to obtain
additional chemistry and geotechnical data. The chemistry data will be used to supplement

data collected for the nature and extent evaluation (Study Element 1) and the exposure
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evaluation (Study Element 2). The geotechnical data will be used for the physical CSM and
fate and transport evaluation (Study Element 3) and the engineering construction evaluation
(Study Element 4).

Locations of geotechnical borings are shown in Figure 13. The proposed sampling intervals
and test parameters for borings in the area of a potential CDF are identified in Table 14. The
subsequent sections provide details regarding sample collection methods, processing

methods, and the sampling design plan.

2.2.3.1 Upland and In-Water Boring Methods

Sediment samples will be collected using upland and in-water boring methods consistent
with American Society for Testing and Materials (ASTM) procedures (ASTM D 1452). The
upland locations will use a track-mounted or similar limited access drill rig. The over water
boring locations will be advanced from a barge-mounted drill rig. Following completion of
each boring within the impoundment, the drill equipment will be decontaminated on a
designated pad located within the confines of the impoundments using a hot water pressure

wash.

Depending on the drill method used, the sampler will be advanced through a series of hollow
stem augers, or through a steel casing. In either case, the drilling activity (drill fluid,
cuttings, and sample collection) will be effectively separated from the surrounding water to
minimize the potential for water quality impacts associated with the drilling. Uplands
drilling will be performed within a contained enclosure such that cuttings and drill fluid will

not be spread beyond the immediate boring hole, and will not enter surface water.

All cuttings generated by the drilling operation will be placed into 55 gallon drums or similar
approved disposal bin. Sealed drums will be transported off site for disposal at an approved

facility.

Further details of the boring methods, collection, processing, and sampling can be found in
the FSP.

Sampling and Analysis Plan: Sediment Study April 2010
San Jacinto River Waste Pits Superfund Site 61



Data Generation and Acquisition

2.2.3.2 Split-Spoon and Thin-Walled Tube Processing Methods

Split spoon samples will be logged and processed on site by the field geologist. Prior to
processing, a visual description of each sample will be recorded on a standard boring log

(Attachment A3 of the FSP). The following parameters will be noted:

e Sample recovery

e Physical sediment description in accordance with the Unified Soil Classification
System (includes sediment type, density/consistency of sediment, color)

e Odor (e.g., hydrogen sulfide, petroleum)

e Visual stratification, structure, and texture

e Vegetation

e Debris (e.g., woodchips or fibers, paint chips, concrete, sand blast grit, metal debris)

e Evidence of biological activity (e.g., detritus, shells, tubes, bioturbation, live or dead
organisms)

e Presence of oil sheen

Discrete samples will be taken out of the split spoon directly from the selected depth interval
and placed into laboratory-supplied jars. Sample jars will be stored in a cooler out of direct
sunlight until transportation to the testing laboratory. A COC form will be logged by the

processing staff and relinquished to the courier and then to the testing laboratory staff.

Thin-walled tube samples (e.g., Shelby tubes) do not allow direct observation of the sample
material. When removed from the boring, length of recovery will be measured and recorded
prior to cleaning up the tube. Once the tube is clean, both the top and bottom will be sealed

and the sample will be stored in a vertical position in the same alignment it was removed.

2.2.3.3 Boring Design Plan

Locations for the borings are illustrated on Figure 13. Final boring locations and sampling
intervals may vary depending on site access issues and based on determinations made by the
field geologist. Borings will be drilled to varying depths depending on the proposed location
of the berm and other components of the potential CDF. Two 120-foot (37-m) deep borings
and five 60-foot (18-m) deep borings will be drilled in the vicinity of the proposed berm.
Within the former waste impoundment limits of the potential CDF, two 30-foot (9-m) and
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eight 10- to 20-foot (3- to 6-m) deep borings will be advanced to evaluate the thickness of
the waste material. The final depth of the 10- to 20-foot deep borings will be determined in

the field based on the contact elevation within the native sediments.

Geotechnical testing will include grain size, Atterberg limits, moisture content, specific
gravity, permeability, CU triax compression, and one-dimensional consolidation testing.
Primary and secondary COPCs will be measured on samples collected from the waste
material collected in the 10- to 20-foot deep borings. The testing program is provided in
Table 14.

2.2.4 Vane Shear Testing

VSTs will be performed to measure the undrained shear strength of near-surface sediments.
This information typically cannot be obtained using geotechnical borings due to limitations
of the drilling and sampling that necessitate an initial boring sample interval that is often a

few feet below the existing mudline.

VSTs will be performed at 18 locations and at up to three depths for each location in selected
areas of the potential CDF footprint, which will generally coincide with the historic berm
locations (Figure 13) and within the interior of the impoundment. Table 15 summarizes the
depths and details of the VSTs. Grab samples will be collected at each VST location. The
grab samples will be photographed, logged, and placed into 16-ounce jars for physical testing
to provide sediment plasticity data that allows for correction of the field VST results.

Additional VST sampling details can be found in the FSP.

2.3 Sample Handling and Custody

Principal documents used to identify samples and to document sample possession will be
field logbooks and COC records. Custody will be documented for all samples at all stages of
the analytical or transfer process. COC procedures for sample handling prior to delivery to

each laboratory are outlined in Section 3.5 of the FSP.

Upon receipt of samples at each laboratory, the physical integrity of the containers and seals

will be checked, and the samples will be inventoried by comparing sample labels to those on
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the COC forms. Each laboratory will include the COC and shipping container receipt forms
in the data package. Any breaks in the COC or non-conformances will be noted and
reported in writing to the project laboratory coordinator within 24 hours of receipt of the
samples. Each laboratory QA plan (to be provided under separate cover) includes procedures
used for accepting custody of samples and documenting samples at the laboratory. The
laboratory project manager will ensure that a sample-tracking record is maintained that

follows each sample through all stages of sample processing at the laboratory.

Samples will be stored in accordance with Table 16. Samples for chemical analyses will be
stored under refrigeration (4 + 2°C). Aliquots of the samples submitted to the analytical
laboratory for possible SVOC analysis and long-term archiving for future analysis will be
stored at —20°C. Each laboratory will maintain COC documentation and documentation of

proper storage conditions for the entire time that the samples are in its possession.

The laboratories will not dispose of the samples for this task until authorized to do so by the
task QA coordinator. After authorization is obtained, each laboratory will dispose of
samples, as appropriate, based on matrix, analytical results, and information received from

the client.

2.4 Laboratory and Analytical Methods

Sediment samples collected for this study will be analyzed for a variety of chemical and
physical parameters as outlined in Table 17. The proposed laboratory methods are described
below and are summarized in Table 17. These methods are consistent with requirements
provided in SW-846 (USEPA 2008b), ASTM (2009), and other established and widely
accepted protocols. Analyte lists are provided in Table 18. Expected MRLs and MDLs will

be provided following laboratory selection.

24.1 Physical Properties and Geotechnical Analyses

All sediment samples for nature and extent evaluation will be analyzed for percent moisture,
TOC, grain size, Atterberg limits, and specific gravity. In addition, some sediment samples

from the geotechnical borings will be analyzed for percent moisture, grain size, Atterberg
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limits, and specific gravity. Sediment samples collected for exposure assessment will be

analyzed for percent moisture, TOC, and grain size.

Percent moisture for samples for nature and extent evaluation and exposure assessment will
be determined according to USEPA Method 160.3, which is a method commonly used by
chemistry laboratories to determine total solids. These results will be used to calculate
analyte concentrations on a dry-weight basis and will also be reported in the database.
Sediment moisture content for geotechnical samples will be determined according to ASTM
Method D-2216. These results will be used in tandem with the Specific Gravity results to
compute i1 situ void ratio, which is directly related to dry and buoyant unit weight (i.e.,

“density”) of sediments.

TOC in sediment will be analyzed by USEPA Method 9060, modified for sediment. Samples
will be pretreated with hydrochloric acid to remove inorganic carbon, dried at 70° C, and

analyzed by combustion in an induction furnace.

Grain size distribution will be determined according to ASTM Methods D-422 and D-1140,
with modifications described in USEPA (1986). Organic material in the samples will not be

oxidized prior to analysis.

Atterberg limits and specific gravity will be determined using applicable ASTM methods
(Table 12).

2.4.2 Sediment Chemistry

All sediments sampled for nature and extent and exposure evaluations will be analyzed for
the primary COPCs (Table 8). A subset of these sediments will be analyzed for the secondary
COPCs. The list of analytes that will be reported for each of these samples is provided in
Table 18. Sediment analyzed for metals other than mercury will be digested with strong acid
per USEPA Method 3050 and analyzed by inductively coupled plasma-atomic emission
spectrometry per USEPA Method 6010B, or by inductively coupled plasma/mass
spectrometry per USEPA Method 6020.
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USEPA Method 7471A (USEPA 2008b) will be used for mercury analyses. Samples will be
extracted with aqua regia and oxidized using potassium permanganate. Analysis will be

completed by cold vapor atomic absorption spectrometry.

Dioxins and furans in sediment samples will be extracted and analyzed in accordance with
either USEPA Method 1613B or USEPA Method 8290A (USEPA 1994, 2008b). All extracts
will undergo silica gel cleanup. Additional cleanup procedures will be used as necessary.
Samples will be analyzed by high-resolution gas chromatography with high-resolution mass
spectrometry (HRGC/HRMS). Detection limits are calculated on an individual compound
and sample basis and depend on the signal-to-background ratio for the specific labeled

isomer.

Dioxin-like PCB congeners will be extracted and analyzed in accordance with USEPA
Method 1668B (USEPA 2008d). All extracts will undergo silica gel cleanup. Additional
cleanup procedures will be used as necessary. Samples will be analyzed by HRGC/HRMS.
Detection limits are calculated on an individual compound and sample basis and depend on

the signal-to-background ratio for the specific labeled isomer.

PCB Aroclors will be extracted by Soxhlet per USEPA Method 3450C (USEPA 2008b) and be
analyzed by gas chromatography with an electron capture detector (GC/ECD) in accordance
with USEPA Method 8082A (USEPA 2008b). Acid cleanup (USEPA Method 3665) and
sulfur removal (USEPA Method 3660B) will be performed on the extract if necessary.

SVOCs will be extracted using Soxhlet or pressurized fluid extraction procedures, processed
through gel permeation chromatography (USEPA Method 3640A), and analyzed by gas
chromatography/mass spectrometry in accordance with USEPA Method 8270C (USEPA
2008b). Tentatively identified compounds will not be reported. For analysis of sediment,
sample modifications such as use of selected ion monitoring or large volume injectors may be

made to these methods to improve MRLs.

VOCs will be analyzed by purge and trap extraction and GC/MS in accordance with USEPA
Method 8260B (USEPA 2008b). Tentatively identified compounds will not be reported.
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2.4.3 Sediment Permeability

Permeability will be measured in the laboratory to evaluate the sediment’s ability to allow
water to pass through. Permeability in the laboratory will be measured either by the
constant head test for coarse-grained samples (ASTM D 2434) or the falling head test for
fine-grained samples (ASTM D 5084). Multiple permeability tests will be performed on

samples of the waste material encountered within the potential CDF footprint.

Fine-grained samples for these tests will be obtained by taking undisturbed samples from the
borings using thin-walled tubes. Special care will be taken, as noted in the FSP, when
handling and transporting the thin-walled tubes so as to minimize potential sample

disturbance.

2.4.4 Sediment Consolidation

Consolidation testing will be performed to determine the sediment’s settlement behavior
over time. Consolidation testing can also provide rough measurements of permeability.
Consolidation in the laboratory will be measured for very soft to stiff fine-grained sediments
by the one-dimensional consolidation test (ASTM D 2435). Multiple consolidation tests will

be performed to evaluate potential subsurface variability across the Site.

Fine-grained samples for these tests will be obtained by collecting undisturbed samples from
the borings using thin-walled tubes. Special care will be taken, as noted in the FSP, when
handling and transporting the thin-walled tubes so as to minimize potential sample

disturbance.

2.4.5 Consolidated-Undrained Triaxial Sediment Strength Test

CU triax testing will be conducted in the laboratory on undisturbed samples sediment
obtained via use of a thin-walled tube (e.g., Shelby tube). This test measures the sediment’s
strength through a variety of loading and confining pressures (ASTM D 4767). The test
measures pore pressures in the sediment to allow both total and effective stresses sediment
parameters to be reported. The Technical Team Coordinator will work directly with the
testing laboratory to determine the range of confining pressures at which the tests will be

run. These confining pressures will be based on the depth from which the sample was
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collected, and considering the future anticipated loads from the potential CDF. Multiple CU

triax tests will be performed to evaluate potential subsurface variability across the Site.

Fine-grained samples for these tests will be obtained by taking undisturbed samples from the
hollow-stem auger explorations using thin-walled tubes. Special care will be taken, as noted
in the FSP, when handling and transporting the thin-walled tubes so as to minimize

potential sample disturbance.

2.5 Quality Control

QC samples will be prepared in the field and at each laboratory to monitor the bias and

precision of the sample collection and analysis procedures.

2.5.1 Field Quality Control

Field QC samples for this study will include field split samples (homogenization duplicate),
field triplicate (three unique samples at the same location), equipment filter wipes, filter

blanks, and Standard Reference Material (SRM). Because field QC sampling is not standard
protocol for geotechnical engineering investigations, field QC samples will not be collected

for Study Element 4.

Field split samples will be collected at a frequency of one for every 20 field samples
processed. A field triplicate will be collected at one station in the impoundment area.
Equipment filter wipes will consist of clean, ashless filter papers supplied by the analytical
laboratory. Equipment filter wipes will be collected at a frequency of one for every 20 field
samples processed for each type of nondedicated equipment in direct contact with the
sediments being collected. One filter blank will be collected for each lot of filter wipes used
during the field effort. Where available, SRMs for sediments will be submitted from the field

at a frequency of once per sampling event.

Procedures for preparing field split samples, equipment wipes, and SRMs are presented in
Section 2.3 of the FSP. Validation criteria and procedures for field QC samples are described
in Sections 4.1 and 4.2 of this SAP.
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2.5.2 Laboratory Quality Control

Extensive and detailed requirements for laboratory QC procedures are provided in the
methods that will be used for this investigation (Table 17). QC requirements include control
limits and requirements for corrective action in many cases. QC procedures will be
completed by each laboratory, as required by each protocol and as indicated in this QAPP.

Laboratory QC procedures are addressed for chemical and physical laboratories below.

The overall quality objective for this task is to develop and implement procedures that will
ensure the collection of representative data of known and acceptable quality. The QA
procedures and measurements that will be used for this project are based on USEPA guidance
(USEPA 2002b, 2008b, 1986) and on established laboratory methods from other sources
(APHA 1998; ASTM 2009).

Laboratory QC procedures for geotechnical testing are defined in the relevant ASTM
standard for each test. Table 12 provides the ASTM standard methods that will be applied to
each test. Further detail on laboratory QC procedures per ASTM can be found within the
language of the standard. The geotechnical laboratory will follow general QC procedures for
personnel qualifications, quality systems, equipment calibration, and records retention as
described in ASTM D 3740.

2.5.2.1 Chemistry Laboratory QA

The frequency of analysis for laboratory control samples, matrix spike samples, matrix spike
duplicates or laboratory duplicates, and method blanks will be one for every 20 samples or
one per extraction batch, whichever is more frequent. Surrogate spikes, labeled compounds,
and internal standards will be added to every field sample and QC sample, as required.
Calibration procedures will be completed at the frequency specified in each method
description. Performance-based control limits have been established by each laboratory.
These and all other control limits specified in the method descriptions will be used by the
laboratories to establish the acceptability of the data or the need for reanalysis of the samples.
Laboratory control limits for recoveries of surrogate compounds, matrix spikes, and

laboratory control samples, and for relative percent difference (RPD) of matrix spike
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duplicates and laboratory duplicates, are provided in each laboratory’s QA manual (to be

submitted under separate cover).

PARCC parameters (i.e., precision, accuracy or bias, representativeness, completeness,
comparability) are commonly used to assess the quality of environmental data. Bias
represents the degree to which a measured concentration conforms to the reference value.
The results for matrix spikes, laboratory control samples, field blanks, and method blanks
will be reviewed to evaluate bias of the data. The following calculation is used to determine

percent recovery for a matrix spike sample:

%R =[(M-U) / C] X 100 (1-1)
where:
%R = percent recovery
M = measured concentration in the spiked sample
8] = measured concentration in the unspiked sample
C = concentration of the added spike

The following calculation is used to determine percent recovery for a laboratory control

sample or reference material:

%R =(M/C) X100 (1-2)
where:
%R = percent recovery
M = measured concentration in the spiked sample
U = measured concentration in the unspiked sample
C = concentration of the added spike

Results for field and method blanks can reflect systematic bias that results from
contamination of samples during collection or analysis. Any analytes detected in field or

method blanks will be evaluated as potential indicators of bias.
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Precision reflects the reproducibility between individual measurements of the same
property. Precision will be evaluated using the results of matrix spike duplicates, laboratory
duplicates, field splits, and field replicates. Precision is expressed in terms of the relative
standard deviation for three or more measurements and the RPD for two measurements.

The following equation is used to calculate the RPD between measurements:

RPD = |[(C1-C2) / (C1 + C2) / 2)]| X 100 (1-3)
where:

RPD = relative percent difference

C1 = first measurement

C2 = second measurement

The relative standard deviation is the ratio of the standard deviation of three or more

measurements to the average of the measurements, expressed as a percentage.

Completeness will be calculated as the ratio of usable data (i.e., unqualified data and U- or
J-qualified data) to generated data, expressed as a percentage. Completeness will be

calculated for each suite of analytes for each sample type and sampling event.

Additional laboratory QC results will be evaluated to provide supplementary information
regarding overall quality of the data, performance of instruments and measurement systems,

and sample-specific matrix effects.

QC samples and procedures are specified in each method protocol that will be used for this
project. Methods are summarized in Table 17. All QC requirements will be completed by
each laboratory as described in the protocols, including the following (as applicable to each

analysis):

e Instrument tuning

e Initial calibration
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o Initial calibration verification

o Continuing calibration verification

e (Calibration or instrument blanks

e Method blanks

e Laboratory control samples

e Internal standards

e Surrogate spikes/labeled compounds

e Matrix spikes

e Matrix spike duplicates or laboratory duplicates

To alert the data user to possible bias or imprecision, data qualifiers will be applied to
reported analyte concentrations when associated QC samples or procedures do not meet
control limits. Laboratory control limits for the methods that will be used for this Site
investigation are provided in Table 17 and in the laboratory QA manuals (to be provided

under separate cover). Data validation criteria and procedures are described in Section 4.

MRLs reflect the sensitivity of the analysis. Target MRLs for this study are summarized in
Table 18 where possible. Some control limits cannot be specified until a laboratory has been

selected.

MDLs will be determined by each laboratory for each analyte, as required by USEPA
(2008a). MDLs are statistically derived and reflect the concentration at which an analyte can
be detected in a clean matrix (e.g., sand or distilled water) with 99 percent confidence that a
false positive result has not been reported. MRLs are established by the laboratories at levels
above the MDLs for the project analytes. The MRL values are based on the laboratories’
experience analyzing environmental samples and reflect the typical sensitivity obtained by
the analytical system in environmental samples. For this task, the concentration of the
lowest standard in the initial calibration curve for each analysis is at the level of the MRL.
This allows reliable quantification of concentrations to the MRL in the absence of matrix

interferences.

Dioxin and furan analyte concentrations for this task will be reported to the sample specific
EDLs as described in USEPA Method 8290A (USEPA 2008b). Other analyte concentrations
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will be reported to the MDL. Analytes detected at concentrations between the MRL and the
EDL or MDL will be reported with a J qualifier to indicate that the value is an estimate (i.e.,
the analyte concentration is below the calibration range). Non-detects will be reported at
the EDL for dioxins and furan congeners, and to the MRL for all other analyses. The MRLs,
EDLs, and MDLs will be adjusted by each laboratory, as necessary, to reflect sample dilution,

percent moisture, and/or matrix interference.

2.5.2.2 Physical Properties Laboratory QA

Duplicate specific gravity analyses and triplicate grain size analyses will be conducted on one
of every 20 samples, or one per batch if less than 20 samples are analyzed. The precision of
these replicate samples will be evaluated as described in Sections 2.5.2.1 and 4.1. No other

QA procedures are applicable to the physical properties analyses.

2.5.2.3 Representativeness and Comparability of All Data

Representativeness and comparability are qualitative QA/QC parameters. Representativeness
is the degree to which data represent a characteristic of an environmental condition. In the
field, representativeness will be addressed primarily in the sampling design by the selection
of sampling sites and sample collection procedures. In the laboratories, representativeness
will be ensured by the proper handling and storage of samples and initiation of analysis

within holding times.

Comparability is the qualitative similarity of one dataset to another (i.e., the extent to which
different datasets can be combined for use). Comparability will be addressed through the use
of field and laboratory methods that are consistent with methods and procedures

recommended by USEPA and are commonly used for sediment studies.

2.6 Instrument and Equipment Testing, Inspection, and Maintenance

Analytical instrument testing, inspection, maintenance, setup, and calibration will be
conducted by each laboratory in accordance with the requirements identified in the
laboratory’s SOPs and manufacturer instructions. In addition, each of the specified analytical

methods provides protocols for proper instrument setup and tuning, and critical operating
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parameters. Instrument maintenance and repair will be documented in the maintenance log

or record book.

2.7 Inspection and Acceptance of Supplies and Consumables

The quality of supplies and consumables used during sample collection and laboratory
analysis can affect the quality of the project data. All equipment that comes into contact
with the samples and extracts must be sufficiently clean to prevent detectable contamination,

and the analyte concentrations must be accurate in all standards used for calibration and QC

purposes.

During sample collection, the quality of laboratory water used for decontamination will be
documented at the laboratory that provides that water. Precleaned sample jars (with
documentation) will be provided by the laboratories. All containers will be visually

inspected prior to use, and any suspect containers will be discarded.

Reagents of appropriate purity and suitably cleaned laboratory equipment will also be used
for all stages of laboratory analyses. Details for acceptance requirements for supplies and
consumables at the laboratories are provided in the laboratory SOPs and QA manuals (to be
submitted under separate cover). All supplies will be obtained from reputable suppliers with
appropriate documentation or certification. Supplies will be inspected to confirm that they
meet use requirements, and certification records will be retained by Integral (i.e., for supplies

used in the field) or the laboratories.

Sampling for parameters required by Study Element 4 does not require any additional

inspection and acceptance of supplies beyond what is described in this section.

2.8 Non-Direct Measurements

Existing chemical data from previous investigations will be used for this study. As discussed
in the RI/FS Work Plan, historical data will be reviewed for QA and acceptability for use in
the RI/FS.
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2.9 Data Management

During field, laboratory, and data evaluation operations, effective data management is critical
to providing consistent, accurate, and defensible data and data products. Data management
systems and procedures will be used to establish and maintain an efficient organization of the
environmental information collected. Procedures and standards for conducting specific data
management tasks (i.e., creation, acquisition, handling, storage, and distribution of data) will
be documented in a project data management manual. Essential elements of data
management and reporting activities associated with the sediment sampling program are

discussed in the following sections.

Project data will be maintained in a relational database designed to accommodate all the
types of environmental measurements that will be made during this RI/FS, as described in
the data management plan, which is included as Appendix B of the RI/FS Work Plan. On-
line access to the database will be provided to members of the project team and regulatory
oversight bodies through a browser-based interface that provides information on the status
and contents of the project database, and that allows users to create custom data tables and

maps.

2.9.1 Field Data

Daily field records (a combination of field logbooks, field forms, global positioning system
[GPS] records, and COC forms) will make up the main documentation for field activities.
Detailed guidelines for entry of information during field sampling are provided in the FSP,
which is included as Appendix A to this SAP. Upon completion of sampling, hardcopy notes
and forms will be scanned to create an electronic record for use in creating the draft PSCR.
Information on sampling locations, dates, depths, equipment, and other conditions, and
sample identifiers, will be entered into the project database. One hundred percent of hand-
entered data will be verified based on hard copy records. Electronic QA checks to identify

anomalous values will also be conducted following entry.

2.9.2 Laboratory Data

The analytical laboratories will each submit data in both electronic and hard-copy format.

The project database administrator or his designated data manager will provide the desired
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format for EDDs to the laboratories, and the project data manager and laboratory coordinator
will discuss these specifications with laboratory QA managers prior to data delivery and
tailor them as necessary to specific laboratory capabilities. QA checks of format and
consistency will be applied to EDDs received from the laboratory. After any issues have
been resolved, the data will be loaded into the project database. Each dataset loaded will be
linked to the electronic document of the relevant laboratory data package. Data summaries
will be produced from the database for use by data validators. Validators will return edited
versions of these summaries, and the edits will then be incorporated into the database. An
automated change log will be maintained by the database so that the history of all such edits

is maintained, and the provenance of each data value can be determined.
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This task will rely on the knowledge and expertise of the SJRWP technical team, as described
in the RI/FS Work Plan. The field team and laboratories will stay in close verbal contact
with the task manager and task QA coordinator during all phases of this task. This level of
communication will serve to keep the management team informed about activities and

events, and will allow for informal but continuous task oversight.

3.1 Assessment and Response Actions

Assessment activities will include readiness reviews by the field coordinator prior to
sampling, by the database administrator prior to release of the final data to the data users,
and internal review while work is in progress. An informal technical systems audit may be

conducted if problems are encountered during any phase of this project.

The first readiness review will be conducted by the field lead prior to field sampling to verify
that all field equipment is ready for transfer to the Site. The field lead will also verify that
the field team and any subcontractors have been scheduled and briefed and that the
contracts for the subcontractors have been signed by both parties. Any deficiencies noted

during this readiness review will be corrected prior to initiation of sampling activities.

The second readiness review will be completed by the database administrator before final
data are released for use to verify that all results have been received from each laboratory,
data validation and data quality assessment have been completed for all of the data, and data
qualifiers have been entered into the database and verified. Any deficiencies noted during
this review will be corrected by the database administrator, the task QA coordinator, or their
designee. Data will not be released for final use until all data have been verified and
validated. No report will be prepared in conjunction with the readiness reviews. However,
the SJRWP technical team coordinator and data users will be notified when the data are

ready for use.

Technical review of intermediate and final work products generated for this task will be
completed throughout the course of all sampling, laboratory, data validation, data

management, and data interpretation activities to ensure that every phase of work is accurate
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and complete and follows the QA procedures outlined in this QAPP. Any problems that are
encountered will be resolved between the reviewer and the person completing the work.
Any problems that cannot be easily resolved or that affect the final quality of the work
product will be brought to the attention of the SJRWP technical team coordinator and
SJRWP project coordinator.

Each laboratory will be required to have implemented a review system that serves as a formal
surveillance mechanism for all laboratory activities. Details are provided in the laboratory

QA plans (to be submitted under separate cover).

Technical system audits may be conducted if serious problems are encountered during
sampling or analysis operations. If completed, these audits will be conducted by the task QA
coordinator or designee, or by the laboratory, as appropriate. These audits may consist of on-
site reviews of any phase of field or laboratory activities or data management. Results of any
audits will be provided in the draft PSCR.

Any task team member who discovers or suspects a nonconformance is responsible for
reporting the nonconformance to the task manager, the task QA coordinator, or the
laboratory project or QA manager, as applicable. The task QA coordinator will ensure that
no additional work dependent on the nonconforming activity is performed until a confirmed
nonconformance is corrected. Any confirmed nonconformance issues will be relayed to the

SJRWP technical team coordinator.

3.2 Reports to Management

The laboratories will keep the task laboratory coordinator informed of their progress on a

weekly basis. The laboratories will provide the following information:

e Inventory and status of samples held at the laboratory in spreadsheet format by
sample delivery group

e Summaries of any laboratory QC data outside of control limits and any corrective
actions implemented

e Descriptions and justification for any significant changes in methodology or QA/QC

procedures
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The task laboratory coordinator will provide this information to the task QA coordinator,

who will provide this information to the task manager.

Each laboratory will be required to have implemented routine systems of reporting
nonconformance issues and their resolution. These procedures are described in the
laboratory QA manuals (to be submitted under separate cover). Laboratory nonconformance

issues will also be described in the draft PSCR if they affect the quality of the data.

Data packages and EDDs will be prepared by each laboratory upon completion of analyses for
each sample delivery group. The case narrative will include a description of any problems

encountered, control limit exceedances (if applicable), and a description and rationale for any
deviations from protocol. Copies of corrective action reports generated at the laboratory will

also be included with the data package.

Data validation reports will be prepared following receipt of the complete laboratory data
packages for each sample delivery group. These reports will be provided to the task QA
coordinator when validation is completed for each parameter. A summary of any significant

data quality issues will be provided to USEPA with the data report.
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Data generated in the field and at the laboratories will be verified and validated according to
criteria and procedures described in this section. Data quality and usability will be

evaluated, and a discussion will be included in the data report.

4.1 Criteria for Data Review, Verification, and Validation

Field and laboratory data for this task will undergo a formal verification and validation
process. All entries into the database will be verified. All errors found during the
verification of field data, laboratory data, and the database will be corrected prior to release

of the final data.

Data verification and validation for dioxins and furans, metals, and organic compounds will
be completed in accordance with Guidance on Environmental Data Verification and
Validation (USEPA 2002a) and according to methods described in USEPA’s National
Functional Guidelines for inorganic and organic data review (USEPA 2004a, 2005b, 2008a).
Performance-based control limits established by the laboratories and control limits provided
in the method protocols will be used to evaluate data quality and determine the need for data
qualification. Performance-based control limits are established periodically by each
laboratory. Current values will be provided in the laboratory QA plans (to be submitted

under separate cover), as applicable.

No guidelines are available for validation of data for physical properties analyses and physical
testing. These data will be validated using procedures described in the functional guidelines

for inorganic data review (USEPA 2004a), as applicable, and their respective methods.

Results for field splits will be evaluated against a control limit of 50% RPD. Data will not be
qualified as estimated if this control limit is exceeded, but RPD results will be tabulated, and
any exceedances will be discussed in the draft PSCR. Equipment wipe blanks will be
evaluated and data qualifiers will be applied in the same manner as method blanks, as
described in the functional guidelines for data review (USEPA 2004a).
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Data will be rejected if control limits for acceptance of data are not met, as described in
USEPA (2004a, 2005b, 2008).

4.2 \Verification and Validation Methods

Both the chemical and conventional analyses and the results of physical properties tests for

Study Element 4 will undergo verification and validation, as described below.

4.2.1 Chemistry and Sediment Conventionals

Field data will be verified during preparation of samples and COC forms. Field data and
COC forms will be reviewed daily by the field lead. After field data are entered into the
project database, 100 percent verification of the entries will be completed by a second party
to ensure the accuracy and completeness of the database. Any discrepancies will be resolved

before the final database is released for use.

Data verification and validation will be completed as described in Section 4.1 by either
Integral or a data validation firm. The first data package generated for each analysis method
will be fully validated, equivalent to a Stage 4 validation as described in USEPA (2009b). If
no major problems are encountered during validation of this package, full validation will be
completed at a rate of approximately 30 percent of the dioxin and furan samples and 10
percent of the samples analyzed for other parameters. Validation for the remaining data will
be based on a review of the sample and QC data, equivalent to a Stage 2B validation. If
problems are encountered, the laboratory will be contacted for resolution. Additional full
validation will be completed if required to fully assess the quality of the data to verify that

the laboratory errors have been addressed.

The accuracy and completion of the database will be verified at each laboratory when the
EDDs are prepared and again as part of data validation. Ten percent of entries to the
database from laboratory EDDs will be checked against hard-copy data packages. In addition
to verification of field and laboratory data and information, data qualifier entries into the
database will be verified. Any discrepancies will be resolved before the final database is

released for use.
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Reporting limits for non-detects will be compared to the MRL goals to evaluate method
sensitivity for each sample. Any exceedance of actual MRLs over the target MRLs will be

discussed in the data report.

4.2.2 Results of Physical Properties Tests

Data verification and validation will be completed as described in Section 4.1 by either
Integral or a data validation firm. The first data package generated for each analysis method
will be validated to a level similar to a Stage 3 validation as described in USEPA (2009b), as
applicable to the method. If no major problems are encountered during validation of this
package, Stage 3 validation will be completed at a rate of approximately 10 percent of the
samples analyzed. Validation for the remaining data will be based on a review of the sample
and QC data, equivalent to a Stage 2A validation, as applicable to the method. If problems
are encountered, the laboratory will be contacted for resolution. Additional Stage 3
validation will be completed if required to fully assess the quality of the data to verify that

the laboratory errors have been addressed.

The accuracy and completion of the database will be verified at each laboratory when the
EDDs are prepared and again as part of data validation. Ten percent of entries to the
database from laboratory EDDs will be checked against hard-copy data packages. In addition
to verification of field and laboratory data and information, data qualifier entries into the
database will be verified. Any discrepancies will be resolved before the final database is

released for use.

4.3 Reconciliation with User Requirements

Both the chemical and conventional analyses and the results of physical properties tests for

Study Element 4 will undergo reconciliation with user requirements, as described below.

4.3.1 Chemistry and Sediment Conventionals

The goal of data validation is to determine the quality of each data result and to identify
those that do not meet the task measurement quality objectives. Nonconforming data may
be qualified as estimated (i.e., a ] qualifier will be applied to the result) or rejected as

unusable (i.e., an R qualifier will be applied to the result) during data validation if criteria for
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data quality are not met. Rejected data will not be used for any purpose. An explanation of
the rejected data will be included in the draft PSCR.

Data qualified as estimated will be used for all intended purposes and will be appropriately
qualified in the final project database. However, these data are less precise or less accurate
than unqualified data. Data users, in cooperation with the SJRWP technical team
coordinator and the task QA coordinator, are responsible for assessing the effect of the

inaccuracy or imprecision of the qualified data on statistical procedures and other data uses.

4.3.2 Results of Physical Properties Tests

Protocols for data validation from geotechnical testing are not established; specific validation

procedures will not be used for Study Element 4 laboratory results.
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Table 1

List of Datasets and Information Evaluated for the San Jacinto River Waste Pits Site

Chemicals
Source of Sediment Chemistry Data Media Sampled | Sampling Dates Analyzed Area Sampled Reference

TCEQ Site Sampling Sediment® Aug. 20, 2009 Dioxins/Furans |4 sediment stations (5 samples, of which 1 was a field URS (2010)
duplicate) and 3 surface water samples in Site, within and
adjacent to impoundments

Sneed Shipbuilding Sediment Sampling Sediment May and Nov. Dioxins/Furans |15 sediment samples collected from waterfront adjacent to |Orion (2009)

2009 Sneed Shipbuilding, downstream of Site

Texas Department of Transportation Dolphin Sediment May to June 2006 | Dioxins/Furans, |4 sediment cores and 8 surface sediment samples in San Weston (2006)
Project Metals, SVOCs, |Jacinto River just upstream of Interstate Highway 10

PCBs
TCEQ Site Screening Investigation Sediment July 2005 Dioxins/Furans, |6 stations in the Impoundments (7 samples, of which 1 was a|TCEQ and USEPA

Metals, PAH, |[field duplicate), 3 stations downstream and within the Site, |(2006)
SVOCs, Pesticides, |additional upstream and downstream background locations

PCBs outside of the Site

TCEQ TMDL Study Sediment® 2002 to 2005 Dioxins/Furans |Sampling throughout the HSC; 1 station adjacent to the Site |University of
(11193) sampled for surface sediment multiple times (this is |[Houston and
a monitoring station), and 1 core sample collected in 2004; [Parsons (2006)
21 additional surface sediment samples on Site collected in
August, 2005

HSC Toxicity Study Sediment Aug. and Oct. Dioxins/Furans |35 Stations along the HSC and major tributaries; two stations|ENSR and EHA

1993; May 1994 are located in the Site, 1 in the channel adjacent to the (1995)
impoundments and one upstream of waste pits

TCEQ TMDL Study Sediment Apr. to July 2008 PCBs 70 stations along the HSC, in the San Jacinto River, and down [University of
to Galveston Bay. One sample was taken within the site Houston and
downstream of the impoundment (11193) and one sample |Parsons (2008)
was taken upstream of the site (16622).

TCEQ TMDL Study Sediment May to Aug. 2009 PCBs 35 stations along the HSC and in the San Jacinto River. One |Koenig (2010,
sample was taken within the site downstream of the Pers. Comm.)
impoundment (11193) and one sample was taken upstream
of the site (16622).

Notes

HSC = Houston Ship Channel

PAH - polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl

SVOC = semivolatile organic compound

TCEQ = Texas Commission on Environmental Quality

TMDL = total maximum daily load

a - Tissue and/or surface water were also collected by this program. Those data are addressed in the RI/FS Work Plan.
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Table 2

Numbers of Surface Sediment and Core Sampling Locations at the Site by Study

Number of Locations®

Study Surface Core
ENSR and EHA (1995) 1 0
TCEQ and USEPA (2006) 9 0
URS (2010) 4 0
University of Houston and Parsons (2006) 24 1
Weston (2006) 4
University of Houston and Parsons (2008) 0
Koenig (2010, Pers. Comm.) 0

Notes

a - The number of locations may differ from the number of samples if a location was sampled more than once.
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Table 3
Number of Sediment Sampling Locations at the Site by Study and Analyte

Number of Locations Sampled

Dioxins and
Study Furans Metals PCBs Pesticides PAH SVOCs

ENSR and EHA (1995) 1

TCEQ and USEPA (2006) 9 9 9 9 9 9
URS (2010) 4

University of Houston and Parsons (2006)° 24

Weston (2006)° 12 12 12 12 12
University of Houston and Parsons (2008) 2

Koenig (2010, Pers. Comm.) 2

Notes
PAH = polycyclic aromatic hydrocarbon
PCB = polychlorinated biphenyl
SVOC = semivolatile organic compound
TMDL = total maximum daily load

a - At one of these stations (11193), a core was also collected.

b - Eight of these samples are surface sediments; four are cores co-located with four of the surface sediments. Cores were

analyzed at multiple depth increments.
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Table 4

Priority Pollutant List

[ TAL Metals, Polychlorinated Biphenyls, and CLP Pesticides and Volatile Organic
Semivolatile Organic Compounds Group CAS RN Compounds Group CAS RN
2,3,7,8-TCDD Dioxins/Furans 1746-01-6 alpha-Chlordane® Pesticide 5103-71-9
Aluminum Metals 7429-90-5 gamma-Chlordane® Pesticide 5103-74-2
Antimony Metals 7440-36-0 Endrin ketone® Pesticide 53494-70-5
Arsenic Metals 7440-38-2 Methoxychlor® Pesticide 72-43-5
Barium Metals 7440-39-3 4,4'-DDD° Pesticides 72-54-8
Beryllium® Metals 7440-41-7 4,4'-DDE” Pesticides 72-55-9
Cadmium Metals 7440-43-9 4,4'-DDT° Pesticides 50-29-3
Chromium Metals 7440-47-3 Aldrin® Pesticides 309-00-2
Cobalt Metals 7440-48-4 alpha-BHC" Pesticides 319-84-6
Copper Metals 7440-50-8 Endosulfan I° Pesticides 959-98-8
Iron® Metals 7439-89-6 beta-BHC® Pesticides 319-85-7
Lead Metals 7439-92-1 Endosulfan 1I° Pesticides 33213-65-9
Magnesium Metals 7439-95-4 Chlordane® Pesticides 57-74-9
Manganese Metals 7439-96-5 delta-BHC? Pesticides 319-86-8
Mercury Metals 7439-97-6 Dieldrin® Pesticides 60-57-1
Nickel Metals 7440-02-0 Endosulfan sulfate® Pesticides 1031-07-8
Potassium® Metals '7440-09-7 Endrin® Pesticides 72-20-8
Selenium” Metals 7782-49-2 Endrin aldehyde® Pesticides 7421-93-4
Sodium® Metals 7440-23-5 gamma-BHC (Lindane)® Pesticides 58-89-9
Silver Metals 7440-22-4 Heptachlor® Pesticides 76-44-8
Thallium Metals 7440-28-0 Heptachlor epoxide® Pesticides 1024-57-3
Vanadium Metals 7440-62-2 Toxaphene® Pesticides 8001-35-2
Zinc Metals 7440-66-6 1,2,4-Trichlorobenzene VOC 120-82-1
Polychlorinated Biphenyls PCBs various 1,2-Dichlorobenzene VOC 95-50-1
Acenaphthene SvOC 83-32-9 1,3-Dichlorobenzene VOC 541-73-1
Acenaphthylene® SVOC 208-96-8 1,4-Dichlorobenzene vOC 106-46-7
Anthracene® SVOC 120-12-7 1,1,1-Trichloroethane voC 71-55-6
Benzo(a)anthracene® SVOC 56-55-3 1,1,2,2-Tetrachloroethane \Yele 79-34-5
Benzo(a)pyrene® svVocC 50-32-8 1,1,2-Trichloroethane * voc 79-00-5
Benzo(b)fluoranthene® svVocC 205-99-2 1,1-Dichloroethane ® voc 75-34-3
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Priority Pollutant List

[ TAL Metals, Polychlorinated Biphenyls, and CLP Pesticides and Volatile Organic
Semivolatile Organic Compounds Group CAS RN Compounds Group CAS RN
Benzo(g,h,i)perylene” svVocC 191-24-2 1,1-Dichloroethene * voc 75-35-4
Benzo(k)fluoranthene® SVOC 207-08-9 1,2-Dichloroethane voC 107-06-2
Chrysene® SVOC 218-01-9 1,2-Dichloropropane voC 78-87-5
Dibenzo(a,h)anthracene® SvVocC 53-70-3 trans-1,2-Dichloroethene ° voc 156-60-5
Fluoranthene® svocC 206-44-0 1,2-dichloropropylene® voc 542-75-6
Fluorene Yele 86-73-7 2-chloroethyl vinyl ethers® vVOoC 110-75-8
Indeno(1,2,3-cd)pyrene” SvoC 193-39-5 Acrolein® vVOoC 107-02-8
Naphthalene SVOC 91-20-3 Acrylonitrile® VOoC 107-13-1
Phenanthrene SVOC 85-01-8 Benzene VOC 71-43-2
Pyrene” SvoC 129-00-0 Bromoform® vVOoC 75-25-2
2,4,6-Trichlorophenol SVOC 88-06-2 Carbon tetrachloride VOoC 56-23-5
2,4-Dichlorophenol SvVoC 120-83-2 Chlorobenzene VOC 108-90-7
2,4-Dimethylphenol® SVOC 105-67-9 Chlorodibromomethane VoC 124-48-1
2,4-Dinitrophenol® SvoC 51-28-5 Chloroethane® vVOoC 75-00-3
2-Chlorophenol SvocC 95-57-8 Chloroform VoC 67-66-3
2-Nitrophenol® SVOC 88-75-5 Ethylbenzene voC 100-41-4
4-Nitrophenol® SvVocC 100-02-7 Bromomethane * voc 74-83-9
Pentachlorophenol SVOC 87-86-5 Chloromethane ? VoC 74-87-3
Phenol SVOC 108-95-2 Methylene chloride VoC 75-09-2
Bis(2-ethylhexyl)phthalate SVOC 117-81-7 Tetrachloroethene VOC 127-18-4
Butylbenzylphthalate® SvoC 85-68-7 Toluene vVOC 108-88-3
Diethylphthalate® SvVoC 84-66-2 Trichloroethene VOC 79-01-6
Dimethylphthalate” svVocC 131-11-3 Vinyl chloride * voc 75-01-4
Di-n-butylphthalate® svocC 84-74-2 Styrene * voc 100-42-5
Di-n-octylphthalate® svVocC 117-84-0 cis-1,3-Dichloropropene® voc 10061-01-5
1,2-diphenylhydrazine® svVocC 122-66-7 trans-1,3-dichloropropene ° voc 10061-02-6
2,4-Dinitrotoluene® svocC 121-14-2 1,2-Dibromoethane * voc 106-93-4
2,6-Dinitrotoluene® svocC 606-20-2 4-Methyl-2-pentanone * voc 108-10-1
2-Chloronaphthalene” svocC 91-58-7 Methylcyclohexane® voc 108-87-2
3,3"-Dichlorobenzidine® svocC 91-94-1 Cyclohexane * voc 110-82-7
Sampling and Analysis Plan: Sediment Study
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Table 4
Priority Pollutant List

[ TAL Metals, Polychlorinated Biphenyls, and CLP Pesticides and Volatile Organic

Semivolatile Organic Compounds Group CAS RN Compounds Group CAS RN
4,6-Dinitro-2-methylphenol” svocC 534-52-1 1,4-Dioxane ° VOC 123-91-1
4-Bromophenyl-phenylether” svocC 101-55-3 cis-1,2-Dichloroethene ? vOoC 156-59-2
4-Chlorophenyl-phenyl ether® svVocC 7005-72-3 Methyl tert-butyl ether * vocC 1634-04-4
Benzidine® svoc 92-87-5 m,p-Xylene® voC 179601-23-1
Bis(2-chloroethoxy) methane® SvVoC 111-91-1 2-Hexanone ° VOoC 591-78-6
Bis(2-chloroethyl)ether” SvVocC 111-44-4 Acetone ? vOC 67-64-1
Bis(2-chloroisopropyl) ether” svocC 39638-32-9 Bromochloromethane ® Vel 74-97-5
Hexachlorobenzene SVOC 118-74-1 Carbon disulfide @ VOC 75-15-0
Hexachlorobutadiene® svocC 87-68-3 Trichlorofluoromethane ? Vel 75-69-4
Hexachlorocyclo-pentadiene® SVOC 77-47-4 Dichlorodifluoromethane ° VOC 75-71-8
Hexachloroethane” SvoC 67-72-1 1,1,2-Trichloro-1,2,2-trifluoroethane ° vVOoC 76-13-1
Isophorone” SvocC 78-59-1 2-Butanone ? VOC 78-93-3
Nitrobenzene” SvVOC 98-95-3 Methyl acetate ° VOC 79-20-9
N-nitrosodimethylamine” SVOC 62-75-9 1,2,3-Trichlorobenzene VOC 87-61-6
N-Nitroso-di-n propylamine” SvocC 621-64-7 o-Xylene ? vocC 95-47-6
N-Nitrosodiphenylamine” SvVoC 86-30-6 1,2-Dibromo-3-chloropropane ° voc 96-12-8
4-Chloro-3-methylphenol” Yele 59-50-7 Isopropylbenzene ® voC 98-82-8
4-Nitroaniline® SvocC 100-01-6 Cyanide, Total® Conventionals 57-12-5
Benzaldehydeb SVOC 100-52-7
Caprolactamb SVOC 105-60-2
4-Methylphenol SVOC 106-44-5
4-Chloroaniline” SVOC 106-47-8
2,2'-Oxybis(1-chloropropane)” SvoC 108-60-1
Dibenzofuran” SVOC 132-64-9
Atrazine® SvoC 1912-24-9
2,3,4,6-Tetrachlorophenol SvOC 58-90-2
Carbazole SvVoC 86-74-8
2-Nitroaniline® SvoC 88-74-4
2-Methylnaphthalene® SvVocC 91-57-6
1,1'-Bipheny!” SVoC 92-52-4
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Table 4

Priority Pollutant List

[ TAL Metals, Polychlorinated Biphenyls, and CLP Pesticides and Volatile Organic
Semivolatile Organic Compounds Group CAS RN Compounds Group CAS RN
2-Methylphenol SVOC 95-48-7
1,2,4,5-Tetrachlorobenzene SvOoC 95-94-3
2,4,5-Trichlorophenol SvOoC 95-95-4
Acetophenone” svVocC 98-86-2
3-Nitroaniline” svoC 99-09-2
Notes
CLP = Contract Laboratory Program
COl = contaminant of interest
SVOC = semivolatile organic compound
TAL = target analyte list
VOC = volatile organic compound
a - Chemical is not associated with pulp mill waste and Site sediments were never analyzed for this chemical, so it is not moved forward as a COL.
b - Chemical is not associated with pulp mill waste and was never detected in Site sediments, so is not moved forward for evaluation as a COI.
¢ - Chemical is an essential nutrient and is not moved forward for evaluation as a COI.
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Table 5
Chemicals of Interest

Class | Chemical

Dioxins/Furans

|Dioxins and Furans

Metals

Aluminum

Antimony

Arsenic

Barium

Cadmium

Chromium

Cobalt

Copper

Lead

Magnesium

Manganese

Mercury

Nickel

Silver

Thallium

Vanadium

Zinc

Polychlorinated Biphenyls

|Po|ych|orinated Biphenyls

Semivolatile Organic Compounds

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

Pentachlorophenol

Phenol

Hexachlorobenzene

2,3,4,6-Tetrachlorophenol

Carbazole

2,4,5-Trichlorophenol

Bis(2-ethylhexyl)phthalate

Volatile Organic Compounds

Chloroform

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,2,3-Trichlorobenzene

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site 1

April 2010



Table 6
Chemicals Potentially Associated with Bleached Pulp Mill Waste

Summary: Chemicals
TAL Metals, CLP Chemicals Generally in Bleached Pulp Effluents Solid Wastes Leachates Potentially Associated with
and CWA PPL Mill Waste (Wiegand 2010) | (Suntio et al. 1998) (NCASI 1999) (NCASI 1992) Bleached Pulp Mill Waste

Dioxins/Furans
Dioxins and Furans | X | X | X | | X
Metals
Aluminum X X X
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt
Copper
Lead
Magnesium
Manganese
Mercury X
Nickel
Silver
Thallium X X
Vanadium
Zinc X X X
Polychlorinated Biphenyls (PCBs)
Polychlorinated Biphenyls | X X
Semivolatile Organic Compounds (SVOCs)
Acenaphthene
Fluorene
Naphthalene
Phenanthrene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
Pentachlorophenol
Phenol X
Hexachlorobenzene X

XX | XXX

XIX|X|X|X|X|X|X|X|X]|Xx
XIX|X|X|X|X[|X]|X]|X]|X]|X

XX |X|X|X|Xx

X | X[ XX
XXX |X

XXX X|X[X]|X|X|X]|Xx

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site 1 April 2010



Table 6

Chemicals Potentially Associated with Bleached Pulp Mill Waste

TAL Metals, CLP Chemicals
and CWA PPL

Generally in Bleached Pulp
Mill Waste (Wiegand 2010)

Effluents
(Suntio et al. 1998)

Solid Wastes
(NCASI 1999)

Leachates
(NCASI 1992)

Summary: Chemicals
Potentially Associated with
Bleached Pulp Mill Waste

4-Methylphenol

X

X

2,3,4,6-Tetrachlorophenol

X

Carbazole

2-Methylphenol

2,4,5-Trichlorophenol

Bis(2-ethylhexyl)phthalate

1,2,4,5-Tetrachlorobenzene

XX | X|X]|X|Xx

Volatile Organic Compounds (VOCs)

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,2-Dichloroethane

Benzene

Carbon tetrachloride

Chlorobenzene

Chloroform

Ethylbenzene

Tetrachloroethene

Toluene

Trichloroethene

1,2-Dichloropropane

Chlorodibromomethane

1,2,3-Trichlorobenzene

NXIX XXX X|X|X|X|X|X|X|X[X|X|X|x<|Xx<

NXIX XXX X|X|X|X|X|X|X|X|X|X|X|x<|Xx

Notes

See Table 4 for chemicals not associated with pulp mill waste and never analyzed or analzyed and never detected.

CLP = Contract Laboratory Program

COI = chemical of interest

CWA PPL = Clean Water Act priority pollutant list

TAL = target analyte list

Sampling and Analysis Plan: Sediment Study

San Jacinto River Waste Pits Superfund Site

April 2010



Table 7

Summary of Chemicals of Interest and Steps to Evaluate Detections, Persistence, and Potential Association with Bleached Pulp Mill Waste

Association with Pulp Mill Waste

San Jacinto River Waste Pits Superfund Site

Potentially
Ever Detected | Common in Chemicals Associated with
Analyzed in in Site Bleached Pulp Potentially | Bleached Pulp Mill
Site Sediments| Sediments Mill Waste Effluents Associated |Waste and Expected
TAL Metals, CLP Chemicals and (TCEQ and (TCEQ and (Wiegand (Suntioetal. | Solid Wastes | Leachates [ With Pulp Mill to Persist in
CWA PPL USEPA 2006) | USEPA 2006) 2010) 1988) (NCASI 1999) | (NCASI 1992) Waste® Sediment” col

Dioxins and Furans X X X X X X X X
Metals

Aluminum X X X X X NA X

Antimony X X NA X

Arsenic X X X X X NA X

Barium X X X X X NA X

Cadmium X X X X NA X

Chromium X X X X NA X

Cobalt X X X X NA X

Copper X X X X X NA X

Lead X X X X X NA X

Magnesium X X X X X NA X

Manganese X X X X X NA X

Mercury X X X X X X NA X

Nickel X X X X NA X

Silver X X NA X

Thallium X X X NA X

Vanadium X X NA X

Zinc X X X X X NA X
Polychlorinated Biphenyls (PCBs) X X X X X
Semivolatile Organic Compounds (SVOCs)

Acenaphthene X X X X X

Fluorene X X X X X

Naphthalene X X X X X

Phenanthrene X X X X X

2,4,6-Trichlorophenol X X X X X X X X

2,4-Dichlorophenol X X X X X X X

2-Chlorophenol X X X X X

Pentachlorophenol X X X X X X X

Phenol X X X X X X

Hexachlorobenzene X X X X X

4-Methylphenol X X X

2,3,4,6-Tetrachlorophenol X X X X X X

Carbazole X X X X

2-Methylphenol X X X

2,4,5-Trichlorophenol X X X X X X X X

Sampling and Analysis Plan: Sediment Study
1
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Table 7

Summary of Chemicals of Interest and Steps to Evaluate Detections, Persistence, and Potential Association with Bleached Pulp Mill Waste

Association with Pulp Mill Waste

Potentially
Ever Detected | Common in Chemicals Associated with
Analyzed in in Site Bleached Pulp Potentially | Bleached Pulp Mill
Site Sediments| Sediments Mill Waste Effluents Associated |Waste and Expected
TAL Metals, CLP Chemicals and (TCEQ and (TCEQ and (Wiegand (Suntioetal. | Solid Wastes | Leachates [ With Pulp Mill to Persist in
CWA PPL USEPA 2006) | USEPA 2006) 2010) 1988) (NCASI 1999) | (NCASI 1992) Waste® Sediment” col
Bis(2-ethylhexyl)phthalate X X X X X X
1,2,4,5-Tetrachlorobenzene X X X
Volatile Organic Compounds (VOCs)

1,2,4-Trichlorobenzene X X X X
1,2-Dichlorobenzene X X X X
1,3-Dichlorobenzene X X X X
1,4-Dichlorobenzene X X X X
1,1,1-Trichloroethane X X

1,1,2,2-Tetrachloroethane X X

1,2-Dichloroethane X X

Benzene X X

Carbon tetrachloride X X

Chlorobenzene X X

Chloroform X X X X X
Ethylbenzene X X

Tetrachloroethene X X

Toluene X X X X

Trichloroethene X X

1,2-Dichloropropane X X

Chlorodibromomethane X X

1,2,3-Trichlorobenzene X X X X

Notes

See Table 4 for chemicals not associated with pulp mill waste and never analyzed or analzyed and never detected.

CLP = Contract Laboratory Program
COI = chemical of interest

CWA PPL = Clean Water Act priority pollutant list
Koc = partition coefficient of a chemical in the organic matter of soil/sediment

NA = not applicable
TAL = target analyte list
a-See Table 6

b - Persistence based on evaluation provided in NIH (2010): Chemicals were classified as "persistent" if the Koc value indicated that the chemical was likely to adsorb to suspended solid and

sediment. Chemicals were classified as "not persistent" if the Koc value indicated that the chemical may adsorb or was not likely to adsorb to suspended solid and sediment. No additional
metrics were used to determine persistence because half-life durations for volatilization from water or biodegradation were very short in comparison to the 44 years that have elapsed since the

chemicals were deposited in the impoundment.

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site
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Table 8
Summary of Primary and Secondary COPCs

Baseline Human Health Risk Assessment

Baseline Ecological Risk Assessment

Chemical of Interest Primary COPC

Secondary COPC

Benthic Invertebrates

Fish and Wildlife

Primary COPC | Secondary COPC

Primary COPC | Secondary COPC

Dioxins/Furans

Dioxins and Furans X

X

Metals

Aluminum

Antimony

Arsenic X

Barium

Cadmium X

Chromium X

Cobalt

Copper X

Lead

Magnesium

Manganese

Mercury X

XXX [X]|X]|X

Nickel X

Silver

Thallium

Vanadium

Zinc X

Polychlorinated Biphenyls

Polychlorinated Biphenyls

Semivolatile Organic Compounds

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

XXX [X]|X]|X

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site
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Table 8
Summary of Primary and Secondary COPCs

Chemical of Interest

Baseline Human Health Risk Assessment

Baseline Ecological Risk Assessment

Primary COPC Secondary COPC

Benthic Invertebrates

Fish and Wildlife

Primary COPC | Secondary COPC

Primary COPC | Secondary COPC

Pentachlorophenol

X

X

X

Phenol

Hexachlorobenzene

2,3,4,6-Tetrachlorophenol

Carbazole

2,4,5-Trichlorophenol

XX XXX

Bis(2-ethylhexyl)phthalate

Volatile Organic Compounds

1,2,4-Trichlorobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Chloroform

1,2,3-Trichlorobenzene

X|X|X|X[|X]|X

XX |X|X]Xx|X

Notes

COPC = chemical of potential concern

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site
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Table 9

COPC Screening for Human Health

Does maximum Is chemical Is Chemical Maintain as
Frequency of site value exceed potentially Detected at Least COPC for Revised Reason for COPC
Highest Site | petection of | USEPA Region 3 PRG or bioaccumulative Once in Site Human Decision, Excluding
Concentration®| Site Samples Soil PRG® T“‘SedCOmb‘ T‘“Sechmb? from sediment? Sediments? Health? Background Consideration
Metals (mg/kg) — —
Aluminum 22,100 7/7 77,000 150,000 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Antimony 7.2U 1/7 31 83 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Arsenic 3 4/7 0.39 110 Yes No Yes Primary Exceeds SLV, detected at least
once in Site sediments
Barium 244 7/7 15,000 23,000 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Cadmium 0.7U 4/7 70 1,100 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
sediments
Chromium 221 7/7 0.29/120,000 140/36,000 Yes No Yes Primary Exceeds SLV, detected at least
(VI/ 1) once in Site sediments
Cobalt 6.8J 7/7 23 32,000 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Copper 62.5 7/7 3,100 21,000 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
Lead 59.3 7/7 400 500 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Magnesium 4790 7/7 NV NV NV No Yes No No SLV, not potentially
bioaccumulative
Manganese 790 7/7 1,800 14,000 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Mercury 1.7 7/7 24 34 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
sediments
Nickel 14 7/7 1,600 1,400 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
sediments
Silver 14U 2/7 390 350 No No Yes No Does not exceed SLV and is not
potentially bioaccumulative
Thallium 35U 0/7 NV 43 No No No No No SLV, never detected in Site
Sediments
Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site 1 April 2010



Table 9

COPC Screening for Human Health

Does maximum Is chemical Is Chemical Maintain as
Frequency of site value exceed potentially Detected at Least COPC for Revised Reason for COPC
Highest Site | petection of | USEPA Region 3 PRG or bioaccumulative Once in Site Human Decision, Excluding
Concentration®| Site Samples Soil PRG® T“‘SedCOmb‘ T‘“Sechmb? from sediment? Sediments? Health? Background Consideration

Vanadium 34.4 7/7 390 330 B No B No Yes No Does not exceed SLV and is not
potentially bioaccumulative

Zinc 244 7/7 24,000 76,000 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
sediments

Polychlorinated Biphenyls (ug/kg)

Total PCBs 90U 0/7 220 2,300 No Yes No Secondary [Potentially bioaccumulative,
never detected in Site
sediments

Dioxins/Furans (ng/kg)

2,3,7,8-TCDD TEQ 24,000 7/7 4.5 1,000 Yes Yes Yes Primary Exceeds PRG, detected at least
once in Site sediments

Semivolatile Organic Compounds (ug/kg)

Acenaphthene 455 U 0/7 3,400,000 7,400,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

Fluorene 455 U 0/7 2,300,000 4,900,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

Naphthalene 455 U 0/7 3600 2,500,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

Phenanthrene 455 U 0/7 NV 3,700,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

2,4,6-Trichlorophenol 455 U 0/7 44,000 1,300,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

2,4-Dichlorophenol 455 U 0/7 180,000 460,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

Pentachlorophenol 1,150 U 0/7 3,000 56,000 No Yes No Secondary |No SLV; potentially
bioaccumulative, never

Phenol 455 U 0/7 18,000,000 46,000,000 No No No No Does not exceed SLV and is not
potentially bioaccumulative

Hexachlorobenzene 455 U 0/7 300 8,900 Yes Yes No Secondary |Exceeds SLV and has potential
to bioaccumulate

2,3,4,6-Tetrachlorophenol NV NV 1,800,000 4,600,000 NV No NV Secondary [No information available on
which to base evaluation

Carbazole 455 U 0/7 NV 710,000 No No No No No SLV, not potentially
bioaccumulative

Sampling and Analysis Plan: Sediment Study
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Table 9

COPC Screening for Human Health

Does maximum Is chemical Is Chemical Maintain as
Frequency of site value exceed potentially Detected at Least COPC for Revised Reason for COPC
Highest Site | petection of | USEPA Region 3 PRG or bioaccumulative Once in Site Human Decision, Excluding
Concentration®| Site Samples Soil PRG” T“‘SedCOmb‘ T‘“Sechmb? from sediment? Sediments? Health? Background Consideration
2,4,5-Trichlorophenol 1,150 U 0/7 6,100,000 15,000,0-00 No B No No No Does not exceed SLV and is not
potentially bioaccumulative
Bis(2-ethylhexyl)phthalate 1800 3/7 35,000 240,000 No Yes Yes Primary Potentially bioaccumulative,
detected at least once in Site
sediments
Volatile Organic Compounds (pg/kg)
Chloroform NV not analyzed 290 7,300,000 NV No NV Secondary |No information available on
which to base evaluation
1,2,4-Trichlorobenzene NV not analyzed 22,000 1,500,000 NV No NV Secondary [No information available on
which to base evaluation
1,2-Dichlorobenzene NV not analyzed 1,900,000 66,000,000 NV No NV Secondary |No information available on
which to base evaluation
1,3-Dichlorobenzene NV not analyzed NV 22,000,000 NV No NV Secondary [No information available on
which to base evaluation
1,4-Dichlorobenzene NV not analyzed 2400 2,300,000 NV No NV Secondary |No information available on
which to base evaluation
1,2,3-Trichlorobenzene NV not analyzed 49,000 460,000 NV No NV Secondary [No information available on
which to base evaluation
Notes
COPC = chemical of potential concern
NV = no value available
PCB = polychlorinated biphenyl
PCL = protective concentration level
PRG = preliminary remediation goal
SLV = screening level value
TCDD = tetrachlorodibenzo-p -dioxin
TEQ = toxicity equivalent
J = estimated
U = analyte not detected
a - Nondetects are provided at 1/2 the detection limit.
b - PRGs are from http://www.epa.gov/reg3hwmd/risk/human/index.htm.
¢ - TotSedComb values are from TCEQ (2006a) Tier 1 Sediment PCLs.
Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site 3 April 2010



Table 10

COPC Screening for Benthic Macroinvertebrate Community

San Jacinto River Waste Pits Superfund Site

Highest Site Maintain as
Concentration | Frequency of |Does Maximum| COPC for
(TCEQ and Detection of | Site Sample Benthic
Chemical NOEC*® USEPA 2006)" Site Samples | Exceed NOEC? | Invertebrates? Reason for COPC Decision
Metals (mg/kg)

Aluminum NV 22,100 7/7 NSLV Yes No SLV, detected at least once
in Site sediments

Antimony NV 7.2U 1/7 NSLV No No SLV; however, there is only
a single detection in Site data
and this is not a chemical
expected to be associated with
pulp mill waste

Arsenic 8.2 3 4/7 No No Maximum site concentration
does not exceed SLV

Barium NV 244 7/7 NSLV Yes No SLV, detected at least once
in Site sediments

Cadmium 1.2 0.7U 4/7 No No Maximum site concentration
does not exceed SLV

Chromium 81 221 7/7 No No Maximum site concentration
does not exceed SLV

Cobalt NV 6.8J 7/7 NSLV Yes No SLV, detected at least once
in Site sediments

Copper 34 62.5 7/7 Yes Yes Maximum site concentration
exceeds SLV

Lead 46.7 59.3 7/7 No Yes Maximum site concentration
exceeds SLV

Magnesium NV 4,790 7/7 NSLV Yes No screening value, detected at
least once in Site sediments

Manganese NV 790 7/7 NSLV Yes No screening value, detected at
least once in Site sediments

Mercury 0.15 1.7 7/7 Yes Yes Maximum site concentration
exceeds SLV

Nickel 20.9 14 7/7 No No Maximum site concentration
does not exceed SLV

Silver 1 14U 2/7 Yes No Highest concentration is close
to SLV. High percentage of non-
detects. Highest detected
concentration is 0.29, below
SLvV

Thallium NV 35U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments

Vanadium NV 34.4 7/7 NSLV Yes No SLV, detected at least once
in Site sediments

Zinc 150 244 7/7 Yes Yes Maximum site concentration
exceeds SLV

Dioxins/Furans (ng/kg)

2,3,7,8-TCDD 25,000° 18,500 7/7 No No Maximum site value does not

exceed SLV
Polychlorinated Biphenyls (ug/kg)

Total PCBs 1,200° 9 U® 0/7 N/A No Highest detection limit does

not exceed screening value
Semivolatile Organic Compounds (ug/kg)

Acenaphthene 16 455 U 0/7 Yes Yes (secondary)|No SLV, no detected
concentrations in Site
sediments

Fluorene 19 455 U 0/7 Yes Yes (secondary)|No SLV, no detected
concentrations in Site
sediments

Naphthalene 160 455 U 0/7 Yes Yes (secondary)|No SLV, no detected
concentrations in Site
sediments

Phenanthrene 240 455 U 0/7 Yes Yes (secondary)|No SLV, no detected
concentrations in Site
sediments

Sampling and Analysis Plan: Sediment Study
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Table 10

COPC Screening for Benthic Macroinvertebrate Community

Highest Site Maintain as
Concentration | Frequency of |Does Maximum| COPC for
(TCEQ and Detection of | Site Sample Benthic
Chemical NOEC*® USEPA 2006)b Site Samples | Exceed NOEC? | Invertebrates? Reason for COPC Decision
2,4,6-Trichlorophenol NV 455 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments
2,4-Dichlorophenol NV 455 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments
Pentachlorophenol NV 1,150 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments
Phenol NV 455 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments
Hexachlorobenzene NV 455 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations in Site
sediments
2,3,4,6-Tetrachlorophenol NV NV NV NA Yes (secondary)|No information available on
which to base evaluation
Carbazole NV 455 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations
2,4,5-Trichlorophenol NV 1,150 U 0/7 NSLV Yes (secondary)|No SLV, no detected
concentrations
Bis(2-ethylhexyl)phthalate 182 1800 3/7 Yes Yes Maximum site concentration
exceeds SLV
Volatile Organic Compounds (ug/kg)
Chloroform 4,3()0f NV NV NA Yes (secondary)|No information available on
which to base evaluation
390 NV NV NA Yes (secondary)|No information available on
1,2,4-Trichlorobenzene which to base evaluation
740 NV NV NA Yes (secondary)|No information available on
1,2-Dichlorobenzene which to base evaluation
320 NV NV NA Yes (secondary)|No information available on
1,3-Dichlorobenzene which to base evaluation
700 NV NV NA Yes (secondary)|No information available on
1,4-Dichlorobenzene which to base evaluation
NV NV NV NA Yes (secondary)|No information available on

1,2,3-Trichlorobenzene

which to base evaluation

Notes
DL = detection limit
EgP = equilibrium partitioning
OC = organic carbon
NA = not applicable

NOEC = no-observed-effect concentration

NV = no value

NSLV = no screening level value available
PCB = polychlorinated biphenyl
SLV = screening level value

J = estimated

U =analyte not detected

a- NOEC is from TCEQ (2006b) and is based on Long et al. (1995) unless otherwise indicated. Units of screening value match those of sediment data as
given in compound class header (e.g., metals in mg/kg).
b - Nondetects are provided at 1/2 the detection limit.

c - Barber et al. (1998)

d - Fuchsman et al. (2006). Lowest unbounded NOEC (growth) for a PCB mixture of 81 mg/kg OC (Macoma nasuta ). Using EQP and conservative
estimate of organic carbon of 1.5 percent (Louchouarn and Brinkmeyer 2009), the dry weight equivalent of this value is 1.2 mg/kg.
e - No PCBs were detected; this value is the highest reporting limit in the data set for PCBs.

f- Table 3-3 in TCEQ (2006b).

Sampling and Analysis Plan: Sediment Study
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Table 11

COPC Screening for Fish and Wildlife

San Jacinto River Waste Pits Superfund Site

Highest Site Log Kow of Is Chemical
Concentration | Frequency of | Chemical Potentially
(TCEQ and USEPA | petection of | (Organics Bioaccumulative Maintain as COPC for
Chemical 2006)° Site Samples OnIy)b from Sediment?* Fish and Wildlife Reason for COPC Decision
Metals (mg/kg)

Aluminum 22,100 7/7 NA No No Not potentially
bioaccumulative

Antimony 7.2U 1/7 NA No No Not potentially
bioaccumulative

Arsenic 3 7/7 NA No No Not potentially
bioaccumulative

Barium 244 7/7 NA No No Not potentially
bioaccumulative

Cadmium 07U a4/7 NA Yes Yes Potentially
bioaccumulative,

Chromium 22.1 7/7 NA No No Not potentially
bioaccumulative

Cobalt 6.8J 7/7 NA No No Not potentially
bioaccumulative

Copper 62.5 7/7 NA Yes Yes Potentially
bioaccumulative,
detected at least once in
Site sediments

Lead 59.3 7/7 NA No No Not potentially
bioaccumulative

Magnesium 4,790 7/7 NA No No Not potentially
bioaccumulative

Manganese 790 7/7 NA No No Not potentially
bioaccumulative

Mercury 1.7 7/7 NA Yes Yes Potentially
bioaccumulative,
detected at least once in
Site sediments

Nickel 14 7/7 NA Yes Yes Potentially
bioaccumulative,
detected at least once in
Site sediments

Sampling and Analysis Plan: Sediment Study
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Table 11

COPC Screening for Fish and Wildlife

Chemical

Highest Site
Concentration
(TCEQ and USEPA

2006)°

Frequency of
Detection of
Site Samples

Log Kow of
Chemical
(Organics

Only)b

Is Chemical
Potentially
Bioaccumulative
from Sediment?*

Maintain as COPC for
Fish and Wildlife

Reason for COPC Decision

Silver

14U

2/7

NA

No

No

Not potentially
bioaccumulative

Thallium

35U

0/7

NA

No

No

Not potentially
bioaccumulative

Vanadium

34.4

7/7

NA

No

No

Not potentially
bioaccumulative

Zinc

244

7/7

NA

Yes

Yes

Potentially
bioaccumulative,
detected at least once in
Site sediments

Dioxins/Furans (ng/kg)

TEQ birds at ND=1/2DL

62,200

NA

>5

Yes

Yes

Potentially
bioaccumulative,
detected at least once in
Site sediments

TEQ fish at ND=1/2DL

22,300

NA

>5

Yes

Yes

Potentially
bioaccumulative,
detected at least once in
Site sediments

TEQ mammals at ND=1/2 DL

24,000

NA

>5

Yes

Yes

Potentially
bioaccumulative,
detected at least once in
Site sediments

Polychlorinated Biphenyls (ug/kg)

Total PCBs

90U

0/7

>5

Yes

Yes (secondary)

Potentially
bioaccumulative, no
detected concentrations
in Site sediments

Semivolatile Organic Compounds (pg/kg)

Acenaphthene

455U

0/7

3.92

e

No

No

Not potentially
bioaccumulative

Sampling and Analysis Plan: Sediment Study
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Table 11

COPC Screening for Fish and Wildlife

San Jacinto River Waste Pits Superfund Site

Highest Site Log Kow of Is Chemical
Concentration | Frequency of | Chemical Potentially
(TCEQ and USEPA | petection of | (Organics Bioaccumulative Maintain as COPC for
Chemical 2006)° Site Samples Only)b from Sediment?* Fish and Wildlife Reason for COPC Decision

Fluorene 455 U 0/7 4.18 No¢ No Not potentially
bioaccumulative

Naphthalene 455U 0/7 33 No® No Not potentially
bioaccumulative

Phenanthrene 455U 0/7 4.57 No® No Not potentially
bioaccumulative

2,4,6-Trichlorophenol 455 U 0/7 3.72 No® No Not potentially
bioaccumulative

2,4-Dichlorophenol 455 U 0/7 3.06 No® No Not potentially
bioaccumulative

Pentachlorophenol 1,150 U 0/7 5.12 Yes Yes (secondary) Potentially
bioaccumulative, no
detected concentrations
in Site sediments

Phenol 455 U 0/7 1.46 Nof No Not potentially
bioaccumulative

Hexachlorobenzene 455 U 0/7 5.73 Yes Yes (secondary) Potentially
bioaccumulative, no
detected concentrations
in Site sediments

2,3,4,6-Tetrachlorophenol NV NV 4.45 No® No Not potentially
bioaccumulative

Carbazole 455U 0/7 3.72 No® No Not potentially
bioaccumulative

2,4,5-Trichlorophenol 1,150 U 0/7 3.69 No® No Not potentially
bioaccumulative

Bis(2-ethylhexyl)phthalate 1800 3/7 7.6 Yes Yes Potentially
bioaccumulative,
detected in Site
sediments

Sampling and Analysis Plan: Sediment Study
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Table 11

COPC Screening for Fish and Wildlife

Highest Site Log Kow of Is Chemical
Concentration | Frequency of | Chemical Potentially
(TCEQ and USEPA | petection of | (Organics Bioaccumulative Maintain as COPC for
Chemical 2006)° Site Samples Only)b from Sediment?* Fish and Wildlife Reason for COPC Decision
Volatile Organic Compounds (ng/kg)
Chloroform NV NV 1.97 No® No Not potentially
bioaccumulative
1,2,4-Trichlorobenzene NV NV 4.02 No® No Not potentially
bioaccumulative
1,2-Dichlorobenzene NV NV 3.43 No® No Not potentially
bioaccumulative
1,3-Dichlorobenzene NV NV 3.53 No® No Not potentially
bioaccumulative
1,4-Dichlorobenzene NV NV 3.44 No® No Not potentially
bioaccumulative
1,2,3-Trichlorobenzene NV NV 4.05 No® No Not potentially
bioaccumulative

Notes

COPC = chemical of potential concern

NA = not applicable
NV = no value
PCB = polychlorinated biphenyl

TCEQ = Texas Commission on Envi

TEQ = toxicity equivalent
J = estimated
U = analyte not detected

ronmental Quality

a - Undetected values are set to 1/2 the detection limit.
b - Log Kow: Octanol-water partition coefficient, the ratio of the concentration of a chemical in octanol and water at equilibrium and at a specified temperature.
Octanol is an organic solvent that is used as a surrogate for natural organic matter (e.g., lipids). Values obtained from the Hazardous Substances Data Bank
(http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB) or Oak Ridge National Laboratory Risk Assessment Information System (http://rais.ornl.gov/cgi-

bin/tox/TOX_select?select=chem)

¢ - Determination of bioaccumulative potential is based on TCEQ guidance (TCEQ 2006b) or, if chemical is not addressed in guidance, log Kow information is used to
determine bioaccumulative potential (as indicated in footnote e), with those chemicals having log Kow>5 being considered potentially bioaccumulative (USEPA 2008).

d - No PCBs were detected; this value is the highest reporting limit in the dataset for PCBs.
e - Not provided in TCEQ guidance; log Kow used to determine potential for bioaccumulation as described in footnote b.

Sampling and Analysis Plan: Sediment Study
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Table 12
Physical Testing Data Relevant to Dredging, Materials Handling, and/or Potential Confined Disposal Facility Design

Engineering Evaluations Testing

Consolidated

Undrained
Standard Triaxial
Penetration Thin-Walled Vane Shear Atterberg Grain Size Moisture Visual Compressive | Consolidation
Test Tube Collection Test Limits (ASTM D-422 & |Specific Gravity Content Description Permeability Strength Test
(ASTM D-1586) [ (ASTM D-1587) | (ASTM D-2573) | (ASTM D-4318) D-1140) (ASTM D-854) | (ASMT D-2216) | (ASMT D-2488) | (ASTM D-5084) [ (ASTM D-4767) | (ASTM D-2435)
Dredging and Handling
Hydraulic Dredging and Materials Handling | - - - X X X X X - -- -
CDF and Berm Design
Soil Classification X X - X X X X X X -- --
Soil Strength X X X -- -- -- -- -- -- X --
Soil Compressibility -- X -- - -- - -- -- -- -- X

Notes
-- = not applicable
CDF = confined disposal facility

Sampling and Analysis Plan: Sediment Study
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Table 13

Number of Locations Sampled®

Number of
Sample Group Sampling Method and Depth Locations Sample Locations Analytes Study Elements
Site surface sediment, primary Grab sampler, surface 10 cm (0-4 44 152-m (500-foot) grid within 305 to 457 m (1,000 [Primary COPCs, organic carbon, grain size, and solids. Sediment for Nature and extent, ecological
COPCs inches) to 1,500 feet) of the impoundments and property |analysis of secondary COPCs will be archived. exposure, fate and transport
west of the impoundments, 305-m (1,000-foot)
grid elsewhere”
Impoundment characterization Grab sampler, surface 10 cm (0-4 7 Within the impoundment area 3 stations for primary and secondary COPCs, organic carbon, grain size, Nature and extent, characterization of
sample inches) and solids; 4 stations for primary COPCs, organic carbon, grain size, and waste materials
solids. Sediment for analysis of secondary COPCs will be archived at these
4 stations.
Site surface sediment, all COPCs Grab sampler, surface 10 cm (0-4 14 Selected locations on a 152-m (500-foot) grid Primary and secondary COPCs, organic carbon, grain size, solids, and Nature and extent, ecological
inches) within approximately 305 m (1,000 feet) of the specific gravity. exposure, fate and transport
impoundments (coincident with core locations)
Site subsurface sediment Cores to refusal or maximum depth of 14 Selected locations on a 152-m (500-foot) grid Primary COPCs, organic carbon, grain size, and solids. Sediment for Nature and extent, dredging
3 m (10 feet), sectioned at 30-cm (1- within approximately 305 m (1,000 feet) of the analysis of secondary COPCs will be archived. (Atterberg limits and specific |assessment
foot) intervals impoundments gravity at all core locations).
Shoreline sediment for human Surface 0-15 cm (0-6 inches) and 45 10 per beach on four beaches; 5 on one beach 5 surface sediment samples from each of the exposure areas on the five Exposure for human health risk
health risk assessment subsurface 15-30 cm (6-12 inches) downstream of Site beaches and the corresponding subsurface sediment samples from the assessment, support ecological risk
eastern shoreline of the property west of the impoundments will be assessment
analyzed initially for primary COPCs. Any remaining surface samples from
each area, 5 subsurface samples from the eastern shoreline of the
property west of the impoundments, and all subsurface samples from the
other exposure areas will be archived.
Shoreline sediment for ecological Grab sampler, surface 10 cm (0-4 6 3 in each of two locations to represent ecological [Primary COPCs, organic carbon, grain size, and solids. Sediment for Exposure for ecological risk
risk assessment inches) exposures analysis of secondary COPCs will be archived. assessment
Upstream background surface Grab sampler, surface 10 cm (0-4 11 Upstream in San Jacinto River on four transverse |Primary and secondary COPCs, organic carbon, grain size, solids, and Nature and extent, ecological
samples inches) transects specific gravity. exposure, fate and transport
Upstream shoreline sediment for Surface 1-15 cm (0-6 inches) and 10 10 per beach on one beach Primary COPCs, organic carbon, grain size, and solids on 5 surface samples. [Exposure for human health and
human health risk assessment subsurface 15-30 cm (6-12 inches) Remainder of surface samples and all of the subsurface samples will be ecological risk assessments
archived.
Upstream shoreline sediment for Grab sampler, surface 10 cm (0-4 3 3 on one beach to represent ecological exposures |Primary COPCs, organic carbon, grain size, solids, and specific gravity. Exposure for ecological risk
ecological risk assessment inches) Sediment for analysis of secondary COPCs will be archived. assessment
Soil borings in the impoundment and |Various depths depending on location 17 In areas of berm reconstruction and in the Atterberg limits, grain size, moisture content, specific gravity, sediment Remedial design and potential CDF
berm impoundment area. compressibility, sediment permeability, consolidated undrained triaxial evaluation
compressive strength. Primary and secondary COPCs in 8 select locations
from within the former impoundment
Vane shear tests in the Surface 18 In areas of berm reconstruction and in the Undrained shear strength Remedial design and potential CDF
impoundment and berm impoundment area evaluation
Sediment surface grabs associated |Grab sampler, surface 10 cm (0-4 18 In areas of berm reconstruction and in the Atterberg limits, specific gravity, grain size, moisture content Remedial design and potential CDF

with vane shear tests

inches)

impoundment area

evaluation

Notes
CDF = confined disposal facility

COPC = chemical of potential concern

a - Numbers do not include field quality control samples, and cores, which generate more than one "sample," are counted only once.
b - With some distance adjustments at three stations south of I-10 to place stations within the river rather than on land.
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Geotechnical Borings with Sample Specifications

Table 14

Depth Interval® Primary and
Sample ID (feet) SPT-N Moisture Content Grain Size” Atterberg Limits b Specific Gravityb Permeabilityb': CuTriax™* Consolidation®* Secondary COPCs
Locations SJGB003 and SJIGB007: 120-foot deep boring (in-water geotech location)
S1 0-1.5 X X - -- - - - - -
S2 2.5-4.0 X X X - - - - - -
S3 5.0-7.0 - X - X - - X X -
S4 7.5-9.0 X X - - - - - - -
S5 10.0-11.5 X X - X X - - - -
S6 15.0- 16.5 X X X - - - - - -
S7 20.0-21.5 X X - - - - - - -
S8 25.0-26.5 X X - X - - - - -
S9 30.0-31.5 X X X - - - - - -
S10 35.0-36.5 X X -- - - - - - -
S11 40.0-42.0 - X - X - - - X -
S12 45.0 - 46.5 X X X - - - - - -
513 50.0-51.5 X X - - - - - - -
S14 55.0 - 56.5 X X - X X - - - -
S15 60.0-61.5 X X X - - - - - -
S16 65.0 - 66.5 X X - X -- - - - -
517 70.0-71.5 X X - X X - - - -
518 75.0-76.5 X X X - - - - - -
519 80.0-81.5 X X - - - - - - -
S20 85.0 - 86.5 X X - X - - - - -
S21 90.0-91.5 X X X - - - - - -
S22 95.0 - 96.5 X X -- - - - - - -
S23 100.0 - 101.5 X X -- X - - - - -
524 105.0 - 106.5 X X X - - - - - -
525 110.0-111.5 X X - - - - - - -
526 115.0- 116.5 X X - X X - - - -
S27 120.0-121.5 X X X - - - - - —
Locations SJIGB001, SJGB002, SJGB004, SJIGB005, and SIGB008: 60-foot deep boring (in-water/on-land geotech location)
S1 0-1.5 X X - - - - - - -
S2 2.5-4.0 X X X - - - - - -
S3 5.0-7.0 - X - X - - X X -
S4 7.5-9.0 X X - - - - - - -
S5 10.0-11.5 X X - X X - - - -
S6 15.0 - 16.5 X X X - - - - - -
S7 20.0-21.5 X X -- - - - - - -
S8 25.0-26.5 X X - X - - - - -
S9 30.0-31.5 X X X - - - - - -
510 35.0-36.5 X X - - - - - - -
S11 40.0-41.5 - X - X - - - X -
512 45.0 - 46.5 X X X - - - - - -
S13 50.0-51.5 X X - - - - - - -
514 55.0 - 56.5 X X - X X - - - -
515 60.0-61.5 X X X - - - - - -
Locations SJGB006 and SJIGB009: 30-foot deep boring (former imp d g h location)
S1 0-1.5 X X - - - - - - -
S2 2.5-4.0 - X X X - X - - -
S3 5.0-7.0 - X - -- - - X X -
S4 7.5-9.0 - X - X - X - - -
S5 10.0-11.5 X X - X X - - - -
S6 15.0 - 16.5 X X X - - - - - -
S7 20.0-21.5 X X - - - - - - -
S8 25.0-26.5 X X - X - - - - -
S9 30.0-31.5 X X X - - - - - -
Sampling and Analysis Plan: Sediment Study April 2010
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Table 14
Geotechnical Borings with Sample Specifications

Depth Interval® Primary and
Sample ID (feet) SPT-N Moisture Content Grain Size” Atterberg Limits b Specific Gravityh Permeabilityb': CuTriax"* Consolidation® Secondary COPCs
Locations SJGB010 through $JGB017%: 10 to 20-foot deep boring (former impoundment geotech location)
S1 0-1.5 X X - -- - - -- - X
S2 1.5-3.5 - X X X - X -- - X
S3 3.5-5.0 X X - -- - - -- - X
S4 5.0-7.0 - X - X - X -- - X
S5 7.0-8.5 X X - X X - -- - X
S6 8.5-10.0 X X X -- - - -- - X
S7 10.0-11.5 X X X -- - - -- - X
S8 15.0 - 16.5 - X X -- - X -- - -

Notes
-- = not applicable
COPC = chemical of potential concern
CuTriax = consolidated undrained triaxial test
SPT-N = standard penetration test blow counts
a - Depth interval will be set in the field depending on the starting depth of the auger. All depths relative to ground surface or mudline.
b - Actual physical testing depth interval will be determined in the field based on the geologic interpretation of conditions encountered.
c - Permeability, CuTriax and consolidation testing to be performed on undisturbed Shelby tubes collected from appropriate depth intervals in the field as determined by the field geologist.

d - Locations will be continuously sampled for primary and secondary COPCs until the bottom of the waste is encountered. Actual sample interval where this transition occurs will vary based on location. Field sample numbering and total boring depths will be adjusted in
the field as appropriate to ensure the boring extends into native soils at least 5 feet. Final boring depth listed as 10- to 20-feet for planning purposes only and will be determined based on the actual depth of the waste at a particular boring location.

Sampling and Analysis Plan: Sediment Study April 2010
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Vane Shear Test and Co-located Surface Grab Sampling Design

Table 15

NAD 83 ° Sample
Station ID Easting Northing Method Sampling Depth (feet)™* Sample Method Sampling Depth (feet)® Physical Tests

SJVS001 3216837.673| 13857733.34 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS002 3216931.835| 13857814.21 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS003 3217162.082| 13857931.76 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS004 3217143.091| 13857809.41 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS005 3217285.139| 13857780.73 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS006 3217412.468| 13857746.27 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS007 3217149.067| 13857642.97 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS008 3217301.584| 13857610.84 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS009 3217435.436| 13857574.02 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS010 3217148.268| 13857524.67 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS011 3217298.499| 13857472.71 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS012 3217499.901| 13857450.02 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS013 3217131.134| 13857386.74 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJvs014 3217407.129| 13857359.48 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS015 3217297.722| 13857311.23 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS016 3217211.824| 13857242.94 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJIVS017 3217420.45| 13857242.94 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SIVS018 3217325.676| 13857120.58 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
Notes

Sediment surface grabs will be co-located with VST locations to facilitate standardization of the field vane shear measurements.

AL = Atterberg limits

GS = grain size

MC = moisture content

SG = specific gravity

VST = vane shear test

a - U.S. State Plane NAD 83 FT - Texas South Central Zone

b - VST to be performed at the following depth intervals below mudline: 0-1, 1-2, and 2-3 ft.

¢ - Both peak and residual VST strength to be measured at each depth interval.

d - Sample depth refers to surface grabs, not to the VST depth.

Sampling and Analysis Plan: Sediment Study April 2010
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Table 16

Sample Containers, Preservation, and Holding Time Requirements

Container *
Matrix Type Size Laboratory Parameter Preservation Holding Time Sample Size b
Sediment
WMG 8 oz. TBD Percent moisture (EPA 160.3) 4+2°C 6 months 10g
TOC 4+2°C 28 days 1g
Metals 4+2°C 6 months 10g
Mercury 4+2°C 28 days 5g
WMG 16 oz. TBD Grain size 4+2°C 6 months 100 g
WMG 8 oz. TBD Atterberg limits 4+2°C NA 225g
Percent moisture (ASTM D 2216) 4+2°C 6 months 10g
Specific gravity 4+2°C NA
WMG 8 oz. TBD Dioxins/furans 4+2°C/Deep frozen (-20°C) ¢/ -10°C d 1year/1 year ® 50g
WMG 8 oz. TBD PCB congeners, dioxin-like 4+2°C/Deep frozen (-20°C) ¢/ -10°C d 1 year/1 year ® 50¢g
WMG 3o 18D SVOCs (BEHP only; BEHP & secondary COPCs 442°C 14 days/40 days ° 50g
where analyzed)
SVOCs (archive for possible analysis of
WMG 8 oz. TBD ¢ 4+2°C / Deep frozen (-20°C) 1year® 50g
secondary COPCs)
o e
WMG 8 oz. TBD PCB Aroclors a2c/ 14 days/40 days °/
4+2°C/Deep frozen (-20°C) © 1year® 50¢g
WMG 2 oz. TBD Volatile organic compounds 4+2°C; do not freeze 14 days 5g
WMG 8 oz. NA Archival 4+2°C/ Deep frozen (-20°C) © NA N/A
Thin wall sampler - TBD Sediment permeability Airtight seal 6 months " N/A
Consolidated undrained triaxial compressive
Thin wall sampler - 8D strength Airtight seal 6 months " N/A
Thin wall sampler -- TBD Sediment compressibility Airtight seal 6 months " N/A
Equipment Filter Wipe Blanks
HDPE 4 0z. TBD Metals 4+2°C 6 months 1 wipe
HDPE 4 0z. TBD Mercury 4+2°C 28 Days 2 wipe
AG 4 oz. TBD Dioxins/furans 4+2°C 1year/1 year © 3 wipe
AG 4 0z7. TBD SVOCs 4+2°C 7 days/40 days © 4 wipe

Notes

AG = amber glass
COPC = chemical of potential concern

BEHP = bis(2-ethylhexyl)phthalate
HDPE = high density polyethylene

NA = not applicable
a - The size and number of containers may be modified by the analytical laboratory.
b - Sample sizes may be modified after laboratory selection is made.

¢ - Samples will be shipped to the laboratory on ice at 4+2°C. Once received at the laboratory, samples will be stored at -20°C.

d - Extracts will be stored at -10°C.

SVOC = semivolatile organic compound
TBD = to be determined

TOC = total organic carbon

VOC = volatile organic compound
WMG = wide mouth glass

e - Holding time for samples prior to extraction/ holding time for extracts.

f - Collected only for samples that are archived for possible future analysis of secondary COPCs.
g - Holding time for frozen samples is one year.
h - Published holding time does not exist. Holding time shown is based on best professional judgment.
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Table 17

Proposed Laboratory Methods for Sediment Samples

Sample Preparation Quantitative Analysis

Parameter Laboratory Protocol | Procedure Protocol | Procedure
Conventional and Geotechnical
Percent moisture (nature and TBD EPA 160.3 [Oven drying EPA 160.3 Balance/gravimetric
extent samples)
Percent moisture (geotechnical TBD ASTM D 2216 [Oven drying ASTM D 2216 Balance/gravimetric
borings)
Total organic carbon TBD EPA 9060A |Acid pretreatment EPA 9060A (modified for |Combustion

sediment)
Grain size TBD NA NA ASTM D-422 and D-1140 |Sieves and pipette method
with USEPA (1986)
modifications
Atterberg limits TBD NA NA ASTM D-4318-00 Wet method; moisture
determination
Specific gravity TBD NA NA ASTM D-854-02 Water pycnometer
Sediment compressibility TBD NA NA ASTM D-2435 One-dimensional
Sediment permeability TBD NA NA ASTM D-5084 (fine grained |Flexible wall permeameter (D-
samples)/ASTM D-2434 [5084)/rigid wall permeameter
(coarse grained samples) |(D-2434)

Consolidated undrained triaxial TBD NA NA ASTM D-4767 Isotropic consolidation;
compressive strength shearing in compression
Metals
Aluminum, arsenic, barium, TBD EPA 3050 Strong acid digestion EPA 6010B/6020 ICP/ICP/MS
cadmium, chromium, cobalt,
copper, lead, magnesium,
manganese, nickel, thallium,
vanadium, zinc
Mercury TBD EPA 7471A  |Acid digestion/oxidation EPA 7471A CVAA

Sampling and Analysis Plan: Sediment Study
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Table 17
Proposed Laboratory Methods for Sediment Samples

Sample Preparation Quantitative Analysis
Parameter Laboratory Protocol | Procedure Protocol | Procedure
Organics
Dioxins /furans TBD EPA Soxhlet extraction EPA 1613B/8290A HRGC/HRMS
1613B/8290A
Silica gel column cleanup
Additional cleanup as
needed
PCB Congeners, dioxin-like TBD EPA Soxhlet extraction EPA 1613B/8290A HRGC/HRMS
1613B/8290A
Silica gel column cleanup
Additional cleanup as
needed
PCB Aroclors TBD EPA 3540 C |Soxhhlet EPA 8082A GC/ECD
EPA 3665A |acid cleanup
SVOCs TBD EPA Soxhlet/automated EPA 8270C GC/MS
3540C/3541/ |Soxhlet/presurized fluid
3545A extraction
EPA 3640A |Gel permeation
chromatography
VOCs TBD EPA 5035 Purge and trap EPA 8260B GC/MS
Notes
ASTM = American Society for Testing and Materials HRMS = high-resolution mass spectrometry
CVAA = cold vapor atomic absorbtion spectrometry ICP = inductively coupled plasma-atomic emission spectrometry
ECD = electron capture detector ICP/MS = inductively coupled plasma/mass spectrometry
EPA = U.S. Environmental Protection Agency NA = not applicable
GC/ECD = gas chromatograpthy/electron capture detector SVOC = semivolatile organic compound
GC/MS = gas chromatography/mass spectrometry TBD = to be determined
HRGC = high-resolution gas chromatography VOC = volatile organic compound
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Table 18

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Sediment Samples

BERA Method Reporting| Method Detection
Analyte CAS Number HHRA ACG * ACG" Limit Limit
Conventionals
Percent moisture (percent) -- NA NA TBD NA
Total organic carbon (percent) -- NA NA TBD TBD
Grain size (percent retained) -- NA NA TBD NA
Atterberg limits (percent moisture) -- NA NA TBD NA
Specific gravity (unitless) -- NA NA TBD NA
Metals (mg/kg-dry weight)
Aluminum 7429-90-5 NA 77,000 TBD TBD
Arsenic 7440-38-2 0.39 NA TBD TBD
Barium 7440-39-3 NA 15,000 TBD TBD
Cadmium 7440-43-9 70 1.2 TBD TBD
Chromium 7440-47-3 0.29 NA TBD TBD
Cobalt 7440-48-4 NA 23 TBD TBD
Copper 7440-50-8 3,100 34 TBD TBD
Lead 7439-92-1 NA 46.7 TBD TBD
Magnesium 7439-95-4 NA 50 TBD TBD
Manganese 7439-96-5 NA 1,800 TBD TBD
Nickel 7440-02-0 1,400 20.90 TBD TBD
Thallium 7440-28-0 NA 43 TBD TBD
Vanadium 7440-62-2 NA 330 TBD TBD
Zinc 7440-66-6 24,000 150 TBD TBD
Mercury 7439-97-6 24 0.15 TBD TBD
Organics
Dioxins/furans (ng/kg-dry weight)
1,2,3,4,6,7,8-Heptachlorodibenzo-p -dioxin 35822-46-9 NA NA TBD TBD
1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4 NA NA TBD TBD
1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7 NA NA TBD TBD
1,2,3,4,7,8-Hexachlorodibenzo-p -dioxin 39227-28-6 NA NA TBD TBD
1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9 NA NA TBD TBD
Sampling and Analysis Plan: Sediment Study
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Table 18

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Sediment Samples

BERA Method Reporting| Method Detection

Analyte CAS Number HHRA ACG * ACG" Limit Limit
1,2,3,6,7,8-Hexachlorodibenzo-p -dioxin 57653-85-7 NA NA TBD TBD
1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9 NA NA TBD TBD
1,2,3,7,8,9-Hexachlorodibenzo-p -dioxin 19408-74-3 NA NA TBD TBD
1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9 NA NA TBD TBD
1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 NA NA TBD TBD
1,2,3,7,8-Pentachlorodibenzo-p -dioxin 40321-76-4 NA NA TBD TBD
2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5 NA NA TBD TBD
2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 NA NA TBD TBD
2,3,7,8-Tetrachlorodibenzo-p -dioxin 1746-01-6 NA NA TBD TBD
2,3,7,8-Tetrachlorodibenzofuran 51207-31-9 NA NA TBD TBD
Octachlorodibenzo-p -dioxin 3268-87-9 NA NA TBD TBD
Octachlorodibenzofuran 39001-02-0 NA NA TBD TBD
total tetrachlorinated dioxins 41903-57-5 NA NA NA NA
total pentachlorinated dioxins 36088-22-9 NA NA NA NA
total hexachlorinated dioxins 34465-46-8 NA NA NA NA
total heptachlorinated dioxins 37871-00-4 NA NA NA NA
total tetrachlorinated furans 30402-14-3 NA NA NA NA
total pentachlorinated furans 30402-15-4 NA NA NA NA
total hexachlorinated furans 55684-94-1 NA NA NA NA
total heptachlorinated furans 38998-75-3 NA NA NA NA
2,3,7,8-TCDD TEQ NA 4.5 25,000 NA NA

PCB Congeners, dioxin-like (ng/kg-dry weight)
3,3'-4,4'-TCB (77) 32598-13-3 NA NA TBD TBD
3,4,4'5-TCB (81) 70362-50-4 NA NA TBD TBD
2,3,3',4,4'-PeCB (105) 32598-14-4 NA NA TBD TBD
2,3,4,4',5-PeCB (114) 74472-37-0 NA NA TBD TBD
2,3',4,4' 5-PeCB (118) 31508-00-6 NA NA TBD TBD
2',3,4,4' 5-PeCB (123) 65510-44-3 NA NA TBD TBD
3,3',4,4'5-PeCB (126) 57465-28-8 NA NA TBD TBD
Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site April 2010



Table 18

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Sediment Samples

BERA Method Reporting| Method Detection

Analyte CAS Number HHRA ACG * ACG" Limit Limit
2,3,3',4,4',5-HxCB (156) 38380-08-4 NA NA TBD TBD
2,3,3',4,4',5'-HxCB (157) 69782-90-7 NA NA TBD TBD
2,3',4,4'5,5'-HxCB (167) 52663-72-6 NA NA TBD TBD
3,3',4,4'5,5'-HxCB (169) 32774-16-6 NA NA TBD TBD
2,3,3',4,4'5,5'-HeCB (189) 39635-31-9 NA NA TBD TBD

Aroclors (ug/kg-dry weight)
Aroclor-1016 12674-11-2 NA NA TBD TBD
Aroclor-1221 11104-28-2 NA NA TBD TBD
Aroclor-1232 11141-16-5 NA NA TBD TBD
Aroclor-1242 53469-21-9 NA NA TBD TBD
Aroclor-1248 12672-29-6 NA NA TBD TBD
Aroclor-1254 11097-69-1 NA NA TBD TBD
Aroclor-1260 11096-82-5 NA NA TBD TBD
Aroclor-1262 37324-23-5 NA NA TBD TBD
Aroclor-1268 11100-14-4 NA NA TBD TBD
Total PCBs NA 220 1,200 TBD TBD
Semivolatile Organic Compounds (pg/kg-dry weight)
Acenaphthene 83-32-9 NA 16 TBD TBD
Fluorene 86-73-7 NA 19 TBD TBD
Naphthalene 91-20-3 NA 160 TBD TBD
Phenanthrene 85-01-8 NA 240 TBD TBD
2,4,6-Trichlorophenol 88-06-2 NA 44,000 TBD TBD
2,4-Dichlorophenol 120-83-2 NA 180,000 TBD TBD
Pentachlorophenol 87-86-5 3,000 3,000 TBD TBD
Phenol 108-95-2 NA 18,000,000 TBD TBD
Hexachlorobenzene 118-74-1 300 300 TBD TBD
2,3,4,6-Tetrachlorophenol 58-90-2 1,800,000 1,800,000 TBD TBD
Carbazole 86-74-8 NA 710,000 TBD TBD
2,4,5-Trichlorophenol 95-95-4 NA 6,100,000 TBD TBD
Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site April 2010



Table 18

Analytes, Analytical Concentration Goals, Method Reporting Limits, and Method Detection Limits for Sediment Samples

BERA Method Reporting| Method Detection

Analyte CAS Number HHRA ACG * ACG" Limit Limit

Bis(2-ethylhexyl)phthalate 117-81-7 35,000 182 TBD TBD
Volatile Organic Compounds (pg/kg-dry weight)
1,2,4-Trichlorobenzene 120-82-1 22,000 390 TBD TBD
1,2,3-Trichlorobenzene 87-61-6 49,000 49,000 TBD TBD
1,2-Dichlorobenzene 95-50-1 1,900,000 740 TBD TBD
1,3-Dichlorobenzene 541-73-1 22,000,000 320 TBD TBD
1,4-Dichlorobenzene 106-46-7 2,400 700 TBD TBD
Chloroform 67-66-3 290 4,300 TBD TBD
Notes

ACG = analytical concentration goal

BERA = baseline ecological risk assessment
HHRA = human health risk assessment

NA = not applicable

NV = no value

TBD = to be determined

TEQ = toxicity equivalent

a - HHRA ACGs are the lower of the USEPA Region 3 Soil PRG or '°'Sedc,,y, values from Table 9.
b - BERA ACGs are the NOEC values from Table 10. The HHRA ACG is used when no NOEC value is available.

Sampling and Analysis Plan: Sediment Study
San Jacinto River Waste Pits Superfund Site 4

April 2010
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Priority Pollutant List
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®Chemicals of Interest are those that will enter the risk-based screening process. Three separate
risk-based screens will be used: a) fish and wildlife, b) benthic invertebrates, and c) human health.
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Process for Selection of Chemicals of Interest to the RI/FS
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Chemical of Interest

A 4
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\ 4
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No |« e >
once in Site
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Yes

A 4

1. No further
evaluation in the
BHHRA

3. Chemical will be
evaluated in the

A 4
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Outcomes:

1. Data are sufficient to conclude that there is an absence of risk to human health. Chemical will not be evaluated

further in the baseline human health risk assessment (BHHRA).

2. Data are insufficient to conclude an absence of risk to human health. Chemical is retained as a secondary

chemical of potential concern (COPC).

3. Data are sufficient to conclude that the chemical must be evaluated in the BHHRA. Chemical is retained as a

primary COPC.
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Figure 8

Process for COI Screening Evaluation of Risk to Human Health
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2. Data are
insufficient to

Chemical of Interest
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sediments?
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Outcomes:

1. Data are sufficient to conclude that there is an absence of risk to benthic macroinvertebrates. Chemical will not

be evaluated further in the baseline ecological risk assessment (BERA).

2. Data are insufficient to conclude an absence of risk to benthic macroinvertebrates. Chemical is retained as a

secondary chemical of potential concern (COPC).

3. Data are sufficient to conclude that the chemical must be evaluated in the BERA. Chemical is retained as a

primary COPC.
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QEA === |||

Figure 9

[e [d | Process for Screening Evaluation of Risk to Benthic Macroinvertebrates

consulting inc,

SJIRWP Sediment SAP
SJIRWP Superfund/MIMC and IPC



2. Data are
insufficient
to conclude an
absence of risk

Chemical of Interest
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once in Site
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No
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1. No further

Yes

evaluation in the
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Outcomes:

1. Data are sufficient to conclude that there is an absence of risk to fish and wildlife. Chemical will not be evaluated

further in the baseline ecological risk assessment (BERA).
2. Data are insufficient to conclude an absence of risk to fish and wildlife. Chemical is retained as a secondary

chemical of potential concern (COPC).

3. Data are sufficient to conclude that the chemical must be evaluated in the BERA. Chemical is retained as a primary

COPC.

ANCHOR

QEA === |||

togral

consulting inc,

Figure 10

Process for Screening Evaluation of Risk to Fish and Wildlife
SJRWP Sediment SAP

SJIRWP Superfund/MIM

CandIPC
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Introduction

1 INTRODUCTION

This document presents the Field Sampling Plan (FSP) that has been prepared for the 2010
sediment study at the San Jacinto River Waste Pits (SSRWP) Superfund site (the Site). This
FSP was prepared consistent with U.S. Environmental Protection Agency (USEPA) guidance
(USEPA 1988, 1992) and as required by the USEPA 2009 Unilateral Administrative Order
(UAO) (USEPA 2009). Additional information on the Site history and a summary of existing
data are provided in the Sampling and Analysis Plan (SAP). Information on geology,
physiography, hydrology, and cultural and natural resources of the Site and information on
fate and transport will be provided in the Remedial Investigation and Feasibility Study
(RI/FS) Work Plan (in preparation).

The Site is located on the western bank of the San Jacinto River, immediately north of the
Interstate Highway 10 (I-10) Bridge, in Harris County, Texas. The property was acquired for
the disposal of paper mill waste sludge from the Champion Paper Company in Pasadena,
Texas. The on-site impoundments are believed to have been used in the mid-1960s for
disposal of paper mill waste sludge, which were reportedly brought to the Site by barges
(TCEQ and USEPA 2006). The sediment study is one of the tasks that will be conducted as
part of the RI/FS for the Site.

The primary objective of the 2010 sediment study is to collect information on chemical
concentrations and geotechnical properties of the sediment at the Site. Data on the
chemicals of potential concern (COPCs) will also be collected from areas upstream of the
Site. As discussed in the SAP, sediment data will be used to support Site characterization,
risk assessments (i.e., human health and ecological), and remedial actions that will be

conducted as part of the RI/FS.

To execute this study, Integral Consulting Inc. (Integral) and Anchor QEA, LLC (Anchor
QEA) will conduct the fieldwork and data analysis, with Integral responsible for execution of
Study Elements 1 and 2, and Anchor QEA responsible for execution of Study Elements 3 and
4 (as discussed in the SAP). The names and quality assurance (QA) responsibilities of key
project personnel for Anchor QEA and Integral who will be involved in sampling and

analysis activities are provided in Figure 1 of the SAP.
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1.1 Overview

The sediment sampling design for the RI/FS incorporates a number of different components.
The individual study components (as discussed in the SAP) differ in the locations, depths,
and analytes to be measured in the sediment. The sampling design can be summarized as

follows:

« Surface sediment sampling and analysis of primary COPCs at 26 locations in and near
the impoundments (Figure A-1) on a 500-foot (152-m) grid, at 1 location in the
channel immediately south of I-10 and toward the western side of the preliminary
Site perimeter, and at 4 locations along the eastern perimeter of the original
impoundments. Additional sediment from these 31 locations will be archived for
later analysis of secondary COPCs, if necessary. Primary and secondary COPCs will
be measured at an additional 13 locations on the 500-foot (152-m) grid, at 2 locations
near the impoundment, and at 2 locations south of I-10. Additional sediment from
the 27 locations will be archived for later analysis of secondary COPCs, if necessary.
These samples will provide data for the nature and extent, exposure, and fate and
transport analyses. Data from locations from within the impoundment area (seven
stations) will allow characterization of waste materials and will be used for analysis of
potential human exposures within the impoundments (along with existing data) as
well as other objectives related to Study Element 1. Data from the two locations
south of I-10 will provide information on possible prop scour or possible dredging
disturbances.

« Surface sediment sampling and analysis of primary COPCs at an additional 19
locations within the Site boundary (Figure A-1), on a 1,000-foot (305-m) grid (with
some distance adjustments at two stations south of I-10 to place stations within the
river rather than on land). These samples will provide data for the nature and extent,
exposure, and fate and transport analyses. Additional sediment from these stations
will also be archived for possible future analyses of secondary COPCs.

« Collection of cores and analysis of primary COPCs at 12 locations within
approximately 1,000 feet (305 m) of the impoundment (Figure A-1) and at 2 locations
south of I-10. Additional sediment from these stations will also be archived for

possible future analyses of secondary COPCs. These samples will provide data for the
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nature and extent evaluation and for dredgability assessments. Data from the two
locations south of I-10 will provide information on possible prop scour or possible
dredging disturbances.

+ Collection of surface samples and analysis of primary and secondary COPCs at 11
locations upstream of the Site, but downstream of the channelized portion of the San
Jacinto River (Figure A-2), to allow estimation of local background conditions for the
nature and extent, exposure assessments and fate and transport analysis.

« Collection of intertidal sediment samples at 45 locations in different human exposure
areas on five beaches (Figure A-3) near the Site to evaluate potential human exposure
and whether the beaches represent different exposure conditions for human
receptors. Surface and subsurface sediment samples will be collected at all 45 stations
at each of the five beaches. Twenty-five of the intertidal surface sediment samples
will be analyzed for primary COPCs, with additional sediment archived for possible
future analysis of secondary COPCs. Surface sediment samples from the remaining
20 stations will be archived for future analysis of primary and/or secondary COPCs, if
necessary.

In addition, half of the subsurface samples collected at Stations SJSH026 through
SJSHO35 will initially be analyzed for primary COPCs; the archived subsurface
sediment samples from the other half of these stations and all of the subsurface
samples from the other four beaches will be archived for possible future analysis of
primary and/or secondary COPCs, if necessary.

« Collection of intertidal sediment samples for analysis of primary COPCs at 10
locations upstream of the Site, but downstream of the channelized portion of the San
Jacinto River (Figure A-2), for evaluation of human exposures under upstream
conditions. Surface and subsurface sediment samples will be collected at all 10
stations at this beach. Half of the surface intertidal sediment samples will be analyzed
for primary COPCs. The other half of the surface and all of the subsurface samples
will be archived for possible future analysis of primary and/or secondary COPCs, if
necessary. Surface samples from these stations will also be used to evaluate ecological
exposures.

« Collection of intertidal samples from six locations at two ecological exposure areas
near the Site (Figure A-3) and three locations at one ecological exposure area

upstream (Figure A-2) for characterization of exposure of ecological receptors such as

Sediment Field Sampling Plan 2010 April 2010
San Jacinto River Waste Pits Superfund Site A-3



Introduction

wading birds. These samples will be analyzed for primary COPCs. Additional
sediment from these stations will be archived for possible future analyses of secondary
COPCs, if necessary.

« Sediment borings at 17 locations and vane shear tests (VSTs) at 18 locations in the
impoundment and in locations around the perimeter impoundments (Figure A-4).
Measurements of sediment engineering characteristics (strength and settlement
behavior) will be used to support engineering design for a potential confined disposal
facility (CDF).

Some of the samples to be collected will be used for multiple elements of the overall study.
Table A-1 summarizes the location to be sampled in terms of placement, depth, analytes, and
study element. In general, surface sediment samples collected for the nature and extent
evaluation will also be used to support the evaluations of exposure of aquatic receptors,
sediment fate and transport, and sediment dredgability. Samples collected to support
exposure assessments for humans and wildlife, and to support potential CDF design, are more

specialized in purpose and location.

To accomplish the objective of the 2010 sediment study, two field sampling teams will be
deployed, one team each from Integral and Anchor QEA. The following tasks will be
performed autonomously by the two teams (Table A-1):

« Integral team

- Collection of surface and subsurface sediment for chemical analyses within the
San Jacinto River
- Collection of surface and subsurface intertidal sediment (to the lowest low water

level at time of sampling) along the shoreline of the San Jacinto River.
« Anchor QFEA team:

- Collection of sediment borings for measurements of geotechnical and engineering
properties within the Site and also from the San Jacinto River

- Collection of VST information.
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1.2

Document Organization

This FSP describes the field methods that will be used to collect sediment for the 2010

sediment study. The background, rationale, data quality objectives, and overall study design

are described in detail in the SAP. Section 2 of this FSP describes the field procedures and

sample packaging and shipping requirements that will be followed by the technical team

during the field study. Section 3 summarizes field documentation and chain-of-custody

(COC) procedures. Field data reporting and field custody procedures are discussed in

Section 4.

The following documents are provided as attachments to this FSP:

Sediment Health and Safety Plan (HASP) Addendum 1. This document describes the
specific requirements and procedures that will be implemented to minimize the safety
risk to personnel who carry out the field study program for sediment collection
(Attachment Al). It is an addendum to the project’s overall HASP (Anchor QEA
2009).

Standard Operating Procedures (SOPs). The SOPs describe the procedures that will
be used to collect surface and subsurface sediments (Attachment A2). Attachment A2
is separated into two components: Integral SOPs and Anchor QEA SOPs.

Field Forms. This attachment contains examples of various forms that will be used
during field sampling, including a corrective action record, a field change request
form, and a COC form (Attachment A3).

USEPA Risk Assessment Guidance Forms (per the UAO Statement of Work [SOW]).
This attachment contains the risk assessment guidance forms from USEPA (1992) that
were stipulated in Item 17a of the UAO SOW (Attachment A4).
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2 SAMPLING PROCEDURES

The following sections describe the detailed procedures and methods that will be used during
the 2010 sediment study, including sampling procedures, recordkeeping, sample handling,
storage, and field quality control (QC) procedures. Sample collection and processing will be
conducted in accordance with the SOPs provided in Attachment A2. Depending on field
conditions, procedures specified in the referenced SOPs may be modified if necessary. All
field activities will be conducted in accordance with the sediment HASP addendum that is

provided as Attachment Al.

2.1 Schedule

The start date for the sediment study will be determined following USEPA approval of the

SAP. However, for planning purposes, it is anticipated that the first field sampling event will
begin in late April/May 2010.

2.2 Field Survey and Sampling Methods

As mentioned above, it is anticipated that two field teams will implement this FSP. The
Integral team will be responsible for collection of sediment samples for chemical analyses,
and the Anchor QEA team will be responsible for collection of all borings and samples
associated with the geotechnical and engineering properties analyses (Table A-1). The

Anchor QEA team will also conduct the in situ VSTs for the study.

As discussed previously, surface and subsurface sediment chemistry samples will be collected
from within the preliminary Site perimeter (Figures A-1, A-3, and A-4) and from upstream
areas (Figure A-2). The following sections describe the sampling equipment, sampling

methods, sample handling, and shipping.

2.2.1 Sampling Vessel, Field Equipment, and Supplies

Access to river sediments and to some of the intertidal stations (particularly at high tide) may
require the use of either a boat or a barge. Some of the intertidal stations will be sampled at

low tide, and accessed by land; a truck or van will be required in these cases. Any upland
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stations that need to be accessed for geotechnical borings will require the use of a truck or all

terrain vehicle (ATV)-mounted drilling equipment.

2.2.1.1 Sampling Vessel

The sampling boat or barge will have enough space to accommodate a minimum of five
people—three sampling team members, the vessel’s operator, and one USEPA oversight
individual (if required)—and the following gear: sediment collection and compositing
equipment, sample coolers, and multiple sampling equipment boxes containing sample jars
and other ancillary equipment. The vessels used for sampling will have navigational lights,
anchors, and basic sonar (e.g., fathometer). The vessel operator will be thoroughly familiar

with the area of the river to be navigated.

Weather, river gauge height, and tides will be monitored using the following web sites:

« Weather conditions and forecasts: National Oceanic and Atmospheric Administration
(NOAA) site for the Houston/Galveston area
(http://www.weather.gov/forecasts/wfo/sectors/hgx.php#tabs)

« Real-time stream elevation: U.S. Geological Service (USGS) 08072050 San Jacinto
River near Sheldon, 10 miles upstream from the Site
(http://waterdata.usgs.gov/nwis/uv?site_no=08072050)

« Real-time data on wind direction, wind speed, and water elevation: USGS 08077637
Clear Lake Second Outflow Channel at Kemah, 22 miles south of the Site
(http://waterdata.usgs.gov/nwis/uv?site_no=08077637)

o Tides: NOAA site at Battleship Texas State Park, Station Id: 8770743, 3 miles
southwest of the Site
(http://tidesandcurrents.noaa.gov/noaatidepredictions/viewDailyPredictions.jsp?Statio
nid=8770743).

2.2.1.2 Field Equipment and Supplies

Field equipment and supplies include sampling equipment, utensils, decontamination
supplies, sample containers, coolers, shipping containers, log books and forms, personal

protection equipment, and personal gear. Protective wear (e.g., gloves) is required to
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minimize the possibility of cross-contamination between sampling locations. Additional

information on protective wear required for this project is provided in Attachment Al.

Surface sediment samples (6 inches; 15 cm) for characterization of nature and extent, for
exposure of ecological receptors, and for characterization of human health exposure will be
collected using stainless-steel spades, shovels, or hand-held corers; a modified petite-Ponar
grab sampler, or a van Veen grab sampler (or equivalent type of equipment). A coring device
(e.g., vibracorer from a boat, slide-hammer corer, gravity corer, thin-walled tubes, split-
spoon sampler, or equivalent type of equipment) will be used for subsurface sediment

collection.

Sample jars, preservatives, distilled/deionized water, coolers, and packaging material for the
samples will be supplied by the analytical laboratory. Details on the numbers and type of
sample containers are provided in the SAP and in Table A-2 of this FSP. The field lead and
field personnel in charge of sample handling in the field will use a sample matrix table (Table
A-3) as a QC check to ensure that all samples have been collected at a given station. This
table includes the total number and type of sample jars required for each analysis at each

sampling station.

Commercially available, pre-cleaned jars will be used for the samples, and the testing
laboratories will maintain a record of certification from the suppliers. The bottle shipment
documentation will include batch numbers. With this documentation, jars can be traced to
the supplier, and bottle-wash analysis results can be reviewed. The bottle-wash certificate

documentation will be archived in Integral’s project file.

Sample containers will be clearly labeled at the time of sampling. Labels will include the
task name, sample number, sampler’s initials, analyses to be performed, and sample date and
time. Sample numbering and identification procedures are described in detail in Sections 3.6
and 3.7.
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2.2.2 Sample Location Positioning

Latitude and longitude coordinates will be obtained at the locations where sediment samples
are collected. A differential global positioning system (DGPS) will be used to document the
sample collection locations. The standard projection method to be used during field
activities is Horizontal Datum: NAD1983 StatePlane, Texas South Central, FIPS 4204, US
feet. The positioning objective is to accurately determine and record the positions of all
sampling locations to within +2 m. Proposed sediment sampling location coordinates are
provided in Table A-4.

The DGPS unit consists of a global positioning system (GPS) receiver and a differential
receiver located at a horizontal control point. At the control point, the GPS-derived position
is compared with the known horizontal location, offsets or biases are calculated, and the
correction factors are telemetered to the GPS receiver. Positioning accuracies on the order of
+1 to 3 m can be achieved by avoiding the few minutes per day when the satellites are not
providing the appropriate quality of signal (SOP AP-06). The GPS unit provides the operator
with a listing of the time intervals during the day when accuracies are decreased. Avoidance
of these time intervals permits the operator to maintain better positioning accuracy (SOP
AP-06).

2.2.3 Surface Sediment Sample Collection

The equipment and procedures that will be used to collect surface sediment samples during
the 2010 sediment study are discussed in the following sections. The estimated numbers of
field locations that will be sampled are listed in Table A-1. The holding time requirements

for the sediment samples following field collection are specified in Table A-2.

Surficial sediment samples (0 to 6 inches; 0 to 15 cm) for characterization of nature and extent,
for exposure of ecological receptors and for characterization of human health exposure may
be collected with a variety of sampling equipment depending upon the conditions encountered
in the field: stainless-steel spades or shovels, a stainless-steel hand corer, a modified petite-
Ponar grab sampler, a power grab, or a van Veen grab sampler (or equivalent type of
equipment), in accordance with standard methods used by USEPA (1997). Methods for surface
sediment sampling are provided in SOPs SD-04, SD-13, and SL-05, respectively.
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One surface sediment sample will be collected at each location sampled for the nature and
extent evaluation, except for the location in the impoundment area. In this location, three
field replicates will be collected to ensure an accurate characterization of waste material
present. The samples will be analyzed for primary COPCs and primary and secondary
COPCs will be analyzed at Station SJNE022 (field triplicate station; see Section 2.3).
Additional sediment from each station will be archived for possible future analysis, if

necessary.

Three intertidal sampling areas will be sampled for human health: 1) the shoreline on both
sides of the channel under the I-10 Bridge over the San Jacinto River; 2) the eastern shoreline
of the sand separation area on the property west of the impoundment; and 3) the shoreline to
the west of the shipping berth on the property west of the impoundment. Sediment will be
sampled at ten stations from 0 to 6 inches (0 to 15 cm) at each of these areas. Sampling
stations will be located between the high tide mark and the low tide mark. Five surface
sediment samples from each of the exposure areas will be analyzed initially for primary
COPCs. The remaining five surface samples from each area will be archived for possible
future analysis, if necessary. Care will be taken to ensure that samples collected from Stations
SJSHO007, SJSH009, SJSHO10, SJSHO012, and SJSHO15 (stations located on the shoreline near the
I-10 Bridge) are sent for analysis rather than archived. A minimum of three grab samples will
be collected within 1 foot (30 cm) from each other. Any vegetative material will be removed
from the surface prior to sample collection and from the sample. Removal of material from the

sample will be documented in the field log book.

At each of the intertidal sampling stations for ecological receptors, a minimum of three grab
samples will be collected within 1 foot (30 cm) from each other. Sampling stations will be
located between the high tide mark and the low tide mark. All of the surface sediment
samples from each of the ecological exposure areas will be analyzed initially for primary
COPCs. Additional sediment from each sampling location will be archived for possible
future analysis of secondary COPCs, if necessary. Any vegetative material will be removed
from the surface prior to sample collection and from the sample. Removal of material from the

sample will be documented in the field log book.
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Material collected with the sampling device will be evaluated by the Integral field lead for

acceptability using the following criteria:

« The sampler is not overfilled

« Overlying water is present (may not be applicable to exposed intertidal sediment
samples collected at low tide)

« The overlying water (if present) is not excessively turbid

+ The sediment surface is relatively undisturbed

« An adequate penetration depth is attained (i.e., to enable sampling of the undisturbed

surface sediment).

If a sample fails to meet any of the above criteria, it will be rejected and discarded away from

the station.

After a sediment sample is judged to be acceptable, any overlying water will be siphoned off and
the upper 6 inches (15 cm) of sediment will be collected in accordance with (USEPA 1997)
guidelines. If a grab sampler is used, then decontaminated stainless-steel spoons will be used to
collect the sediment from the grab sampler. A stainless-steel ruler will be used with all
sampling devices to ensure that the sampling criterion for adequate penetration depth has been

met and that the correct amount (i.e., 6 inches [15 cm]) of sediment has been removed.

Surface sediments from the grab samples will be placed into a decontaminated, stainless-steel
bowl and homogenized using a stainless-steel spoon or other stainless-steel mixing
implement until the sediment attains a visually uniform color and texture. The sediment
sample in the bowl will be covered with aluminum foil until a sufficient volume of sediment
(approximately 2 L per station) is collected. Sediment subsamples will then be removed for
the various kinds of laboratory analyses and for archiving. Sediment subsamples collected at
3 locations within the impoundment area (Station SJNE022, SJVS001, and SJVS016), 12
locations on the 500-foot (152-m) grid, 2 locations south of I-10, and 11 locations upstream
of the Site will be analyzed for semivolatile organic compounds (SVOCs) and polychlorinated
biphenyls (PCBs); all other sediment subsamples for SVOC and PCB analysis will be
immediately frozen upon receipt at the testing laboratory to extend holding time

requirements (USEPA 1997b) for possible future analysis. Analyses of VOCs at these stations
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will be expedited by the laboratory, to enable a diction about analysis of VOCs at the

remaining sediment stations before expiration of holding times for VOC.

The surface sediment composite samples will be placed in labeled, laboratory-cleaned sample
containers with Teflon-lined lids (Table A-2). Each sample container will be clearly labeled
with the task name, sample number, type of analysis to be performed, date and time, and
initials of person(s) preparing the sample. Containers that will be frozen (i.e., archived
samples) will have 0.5 to 1 inch (1.3 to 2.6 cm) of headspace above the sediment to prevent
the jars from breaking during storage at the laboratory. Immediately after sample containers

are filled, the samples will be stored on ice (4+2°C).

As stated above, the sample matrix table (Table A-3) shows the total number of sample jars
for each analysis needed at each sampling station. Integral’s field lead and field personnel in
charge of sample handling will use this table as a QC check to ensure that all samples at a

given station are collected and that the appropriate sample container is used for each sample.

2.2.4 Subsurface Sediment Sample Collection

The equipment and procedures used to collect subsurface sediment samples during the 2010
sediment study are discussed in the following sections. The estimated numbers of field
locations that will be sampled are listed in Table A-1. The holding time requirements for the

sediment samples following field collection are specified in Table A-2.

The Integral team will collect a minimum of one core at each nature-and-extent station and a
minimum of three cores at each intertidal station for human health exposure. If sample
volume requirements dictate the need for additional sediment, then additional co-located
core(s) will be collected and the sediment from the cores will be composited at 1-foot
(30-cm) intervals. Any separate sediment horizons that are observed in the core will be
noted on the field form (Attachment A3), but will not alter the collection interval of 1 foot
(30 cm).

The Anchor QEA team will collect geotechnical-specific borings to address data gaps for

geotechnical engineering analyses. The Anchor QEA team will also collect additional cores

Sediment Field Sampling Plan 2010 April 2010
San Jacinto River Waste Pits Superfund Site A-12



Sampling Procedures

for geotechnical analyses at six of the nature and extent coring stations. These geotechnical
core samples will not be composited but sent as a whole, undisturbed core segment to the
testing laboratory. VSTs will also be conducted by the Anchor QEA team to supplement
surficial data that might be missed during the boring program in the area of the potential
CDF. The Anchor QEA team will also collect grab samples that will be co-located with the

VST locations to characterize the sediments and provide for VST correction factors.

2.2.4.1 Nature and Extent Cores

Sediment cores will be collected by the Integral team using a coring device (e.g., vibracorer
with Lexan® liner and core catcher, an impact coring device, piston core, or equivalent type
of equipment). Sampling methods for subsurface sediment sampling are provided in SOPs
SD-08, SD-12, and SD-13, respectively.

A minimum diameter of 3 inches (7.6 cm) will be used for all cores. Cores will be collected
in 1-foot (30-cm) intervals to refusal or to a maximum depth of 10 feet (3 m). Sediment will
be collected from the entire sediment interval (i.e., 1 foot [30 cm]), and a discrete sample
from the composited, homogenized sediment will be collected. Shorter core lengths will be
accepted if native materials are encountered, based on visual inspection of the core, or if
multiple attempts (i.e., two attempts) at coring a given sampling location do not provide the

anticipated core length.

For cores that are collected from a sampling vessel, the core’s position will be monitored by
observing the angle of the winch line while the corer is being lowered in the water column.
When the inlet of the corer is approximately 2 m above the sediment, the corer will stop
being lowered, the boat location confirmed, and the angle of the hydrowire determined.
When the angle of the hydrowire is less than 5 degrees, the corer will be lowered into the
sediment at a rate of 30 cm/s or less. If the weather is windy or tidal conditions warrant it,
the boat will be anchored before the core is lowered. Cable will be released through the
winch until there is slack in the line. If the boat drifts significantly (e.g., because of wind or
tidal conditions), slack in the line will be permitted only briefly to prevent pulling the corer

out at an angle.
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The corer will be retrieved at a controlled rate to minimize agitation of the core. Retrieval
will be stopped as soon as the top of the corer reaches the water surface. If a core catcher is
not installed at the bottom end of the core, a plug may be inserted in the bottom end of the
corer to prevent the core from slipping out when the corer is raised out of the water. The
corer will be brought on board the sampling vessel and immediately stabilized to prevent it
from tipping or falling. Care will be taken at all times to keep the corer in a vertical position.
After the corer is secured onboard the sampling vessel, the polyethylene liner that contains

the sample will be removed from the corer barrel and inspected.

Each core will be evaluated by Integral’s field lead for acceptability using the following

criteria:

+ The sediment surface is relatively undisturbed
« Any overlying water is not excessively turbid

« Atleast 80 percent core recovery relative to penetration is achieved.

If a sediment core fails to meet any of the above criteria, it will be rejected.

If less than 80 percent core recovery versus penetration is achieved, the recovered core will
be retained but considered insufficient, and another attempt to recover a sediment core at
the same location will be conducted. If the specified penetration depth is not achieved after
two attempts, the station may be relocated slightly. If the slight relocation of the station
does not improve the penetration depth, the station may be temporarily abandoned and

Integral’s project manager will be notified.

After the cores have been collected, both ends of the cores designated for chemical analysis
will be securely capped; labeled with the station identifier, core section, and sediment

orientation; and fastened in an upright position. The overlying water will be siphoned or
drained off.

Processing of the core may occur either on the sampling vessel or at a specified location
onshore. At the processing area, the core liner will be laid out horizontally on a clean work
surface. The content of the core will be extruded with a plunger onto a clean sheet of

aluminum foil. If the core contains a liner that cannot be extruded, the core liner will be cut
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lengthwise and the core split open. Split cores and hand cores collected without a liner will
be placed next to a tape measure and a station identifier and photographed. Cores will be
inspected for physical characteristics and described on a core profile form (see

Attachment A3).

Cores designated for chemical analysis will be sectioned into 1-foot (30-cm) intervals.
Sediment touching the sides of the core tube will be excluded from each sample. The
sediment from each core section will be homogenized with a decontaminated stainless-steel
mixing implement (e.g., spoon) until the sediment attains a visually uniform color and
texture. The sediment sample in the bowl will be covered with aluminum foil until a
sufficient volume of sediment (approximately 2 L per station) is collected. Sediment
subsamples will then be removed for the various kinds of laboratory analyses and for

archiving.

The subsurface sediment composite samples will be placed in labeled, laboratory-cleaned
sample containers with Teflon-lined lids (Table A-2). Each sample container will be clearly
labeled with the task name, sample number, type of analysis to be performed, date and time,
and initials of person(s) preparing the sample. Containers that will be frozen (i.e., archived
samples) will have 0.5 to 1 inch (1.3 to 2.6 cm) of headspace above the sediment to prevent
the jars from breaking during storage at the laboratory. Immediately after sample containers

are filled, the samples will be stored on ice (4+2°C).

As stated above, the sample matrix table (Table A-3) shows the total number of sample jars
for each analysis needed at each sampling station. Integral’s field lead and field personnel in
charge of sample handling in the field will use this table as a QC check to ensure that all
samples at a given station are collected and that the appropriate sample container is used for

each sample.

2.2.4.2 Human Health Exposure Cores

Sampling stations will be located between the high tide mark and the low tide mark.
Sediment cores for human health exposure will be collected using a hand-held stainless steel

corer. The subsurface sample of intertidal sediment for human health exposure will be
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collected from a depth of 6 to 12 inches (15 to 30 cm) and collocated with the surface
sediment samples discussed above in Section 2.2.3. A minimum of three cores will be
collected at each location, and sediment will be collected from the entire sediment interval.

Care will be taken at all times to keep the corer in a vertical position.

Five subsurface sediment samples from the same locations where surface sediment samples
were collected from the eastern shoreline of the property west of the impoundment (see
above) will be analyzed initially for primary COPCs. All of the remaining subsurface

samples will be archived for possible future analysis, if necessary.

Each core will be evaluated by Integral’s field lead to ensure that the sediment surface is
relatively undisturbed. If the specified penetration depth (1 foot; 30 cm) is not achieved after
two attempts, the station will be relocated slightly. If the slight relocation of the station does
not improve the penetration depth, the station may be temporarily abandoned and Integral’s

project manager will be notified.

Processing of the core will occur in the field. The core will be laid out horizontally on a
clean work surface. The content of the core will be extruded with a plunger onto a clean
sheet of aluminum foil. Extruded hand cores will be placed next to a tape measure and a
station identifier and photographed. Cores will be inspected for physical characteristics and

described on a core profile form (see Attachment A3).

The sediment from the 6 to 12-inch (15 to 30-cm) core section will be homogenized with a
stainless-steel mixing implement (e.g., spoon) until the sediment attains a visually uniform
color and texture. Sediment touching the sides of the core tube will be excluded from each
sample. The sediment sample in the bowl will be covered with aluminum foil until a
sufficient volume of sediment (approximately 2 L per station) is collected. Sediment

subsamples will then be removed for the various kinds of laboratory analyses and archiving.

The subsurface sediment composite samples will be placed in labeled, laboratory-cleaned
sample containers with Teflon-lined lids (Table A-2). Each sample container will be clearly
labeled with the task name, sample number, type of analysis to be performed, date and time,

and initials of person(s) preparing the sample. Containers that will be frozen (i.e., archived
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samples) will have 0.5 to 1 inch (1.3 to 2.6 cm) of headspace above the sediment to prevent
the jars from breaking during storage at the laboratory. Immediately after sample containers

are filled, the samples will be stored on ice (4+2°C).

As stated above, the sample matrix table (Table A-3) shows the total number of sample jars
for each analysis needed at each sampling station. Integral’s field lead and field personnel in
charge of sample handling in the field will use this table as a QC check to ensure that all
samples at a given station are collected and that the appropriate sample container is used for

each sample.

2.2.4.3 Geotechnical Borings

Subsurface sediment will be collected by advancing borings at selected locations to obtain
geotechnical data using the standard penetration test (SPT) with a split-spoon sampler and

thin-walled tube sampling. Locations of the borings are shown in Figure A-4.

The proposed sampling intervals and test parameters for borings are identified in Table A-5.
Final sampling locations and depth intervals may vary depending on updated survey data,
access, and the determinations of the field geologist. Borings will be drilled to varying
depths based on the proposed location of the impoundment so that the exploration program

provides a representative characterization of subsurface conditions across the Site.

Additional sediment from the geotechnical borings will be collected to supplement data
collected for the nature and extent evaluation (Study Element 1) and the exposure evaluation
(Study Element 2). The geotechnical data will be used for the physical conceptual site model
and fate and transport evaluation (Study Element 3) and the engineering construction

evaluation (Study Element 4).

The boring program consists of two 120-foot-deep (below mudline) borings and five 60-foot
(18-m)-deep borings around the perimeter of the potential CDF. Within the potential CDF
footprint, two 30-foot (9-m)-deep borings will be advanced. Samples will be collected
continuously from 0 to 10-foot and at 5-foot (1.5-m) depth intervals below 10 feet in each
boring. The actual depth interval for thin-walled tube sampling will be selected in the field
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by the geologist depending on the subsurface conditions encountered during drilling, so that
the thin-walled tube will target fine-grained materials and/or depth intervals that are

proposed for either triaxial or consolidation testing.

Undisturbed thin-walled tube samples will be collected following American Society for
Testing and Materials (ASTM) D1587 Standard Practice for Thin-Walled Tube Sampling of
Soils for Geotechnical Purposes and will be handled following ASTM D3213 Standard
Practice for Handling, Storing, and Preparing Soft Undisturbed Marine Soil. These standards
cover the methods for project/cruise reporting, collecting, handling, transporting, and storing
soft cohesive undisturbed marine sediment. Geotechnical testing will include grain size
(ASTM DA422), Atterberg limits (ASTM D4318), moisture content (ASTM D2216), specific
gravity (ASTM D854), permeability (ASTM D5084), consolidated undrained (CU) triaxial
compression (ASTM D4767), and consolidation testing (ASTM D2435). Table A-6
summarizes the uses of the geotechnical laboratory testing that will be performed and
provides the applicable ASTM standard that will be applied to each test (ASTM 2003).

The subsequent sections provide details regarding split-spoon and thin-walled tube sample

collection methods, processing methods, and the boring design plan.

2.243.1 Split-Spoon and Thin-Walled Tube Sample Collection Methods

Sediment samples will be collected by advancing a series of borings around the Site.
Depending on drill rig availability, either hollow-stem auger or mud rotary methods will be

used. The over-water boring locations will be advanced from a barge.

The hollow-stem auger or mud rotary casing will be advanced into the sediment to the top of
the depth interval of interest. After the target depth is reached, sediment will be collected
by advancing a split-spoon or thin-walled tube. For split-spoon sampling, a 2-inch (5 cm)
outside diameter split spoon will be driven 18 inches. Field conditions may require a 3-inch
(7.6 cm) outside diameter split spoon. Undisturbed samples will be obtained by pushing a 3-
inch (7.6 cm) diameter thin-walled tube 2 feet using a constant push from hydraulics
reacting off the drill rig (per ASTM D1587).
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A lead line measurement of depth to the mudline will be taken prior to sampling or drilling
over the water. The measurement will be cross checked by recording the lengths of hollow-
stem auger or casing used to reach the mudline surface below the water. Where soft
sediment is present at the sampling location, this method of cross check will be closely
reviewed by the field geologist to evaluate whether the auger/casing has penetrated below

the mudline under its own weight.

During split-spoon sampling, the number of hammer blows required to advance the spoon in
6-inch (15-cm) increments will be recorded as a measure of sediment density using the SPT
(see Section 3.2 for detailed information on boring logs). This test is an approximate measure
of sediment density and consistency. As described in ASTM D 1586, this test employs a
standard 2-inch (5-cm) outside diameter split-spoon sampler. Using a 140-pound (64-kg)
hammer free falling 30 inches (76 cm), the sampler is driven into the sediment for 18 inches
(46 cm). The number of blows required to drive the sampler the last 12 inch (30 cm) is the
standard penetration resistance. This resistance, or blow count, measures the relative density

of granular sediments and the consistency of cohesive solids.

If dense materials (i.e., more than 50 blows per 6-inch [15-cm] drive) preclude driving the
total 18-inch (46-cm) sample, the penetration resistance is entered in one of two ways. For
sample sizes less than 6 inches (15 cm), the total number of blows over the number of inches
of penetration on the boring log (e.g., “50/3”) is entered. For samples larger than 6 inches,
the number of blows completed after the first 6 inches of penetration are summed. This sum
is expressed over the number of inches driven that exceed the first 6 inches (e.g., “50/9”). In
determining the final SPT blow count, the number of blows needed to drive the first 6 inches
is not reported, because this first interval is considered potentially disturbed by the drilling

action.

The tube ends of the undisturbed thin-walled tube samples will be sealed in the field, per
SOP 6.3 (see Attachment A2) to prevent leakage of porewater. The tubes will be maintained
in a vertical orientation and transported to the laboratory with minimal disturbance. The
undisturbed thin-walled tubes will be sealed and submitted to the analytical laboratory for
further testing. The sample intervals for laboratory testing will be determined by the
Anchor QEA field lead based on review of the field logs. Fine-grained sediment subsamples

Sediment Field Sampling Plan 2010 April 2010
San Jacinto River Waste Pits Superfund Site A-19



Sampling Procedures

will undergo consolidation testing and CU triaxial shear testing and will be analyzed for
grain size distribution, water content, permeability, specific gravity, and Atterberg limits.
The laboratory will also record the Unified Soil Classification System (USCS) classification of

the undisturbed samples.

Depending on the analyses, the geotechnical boring will either be placed in new, labeled
clean plastic or glass jars, labeled zip-lock bags (double bagged), or will be maintained as an
intact core (e.g., thin-walled tube). Each sample container will be clearly labeled with the
task name, sample number, depth interval, type of analysis to be performed, date and time,
and initials of person(s) preparing the sample. Geotechnical samples will be stored at room

temperature out of direct sunlight.

As stated above, a sample matrix table (which will be prepared prior to initiating the
sampling event) will show the kinds of geotechnical samples needed at each station. Anchor
QEA’s field lead and field personnel in charge of sample handling in the field will use this
table as a QC check to ensure that all samples and field tests at a given station are collected

and that the appropriate container is used for each sample.

2.2.4.3.2 Split-Spoon Sample and Thin-Walled Tube Processing Methods

Split-spoon samples will be logged on Site by an experienced field geologist or geotechnical
engineer (see Section 3.3 for detailed information on split-spoon logs). Discrete samples will
be taken directly from the selected depth interval and spooned into laboratory-supplied jars
for geotechnical physical testing. The samples will be placed in a cooler out of direct
sunlight until transported to the testing laboratory. A COC form will be logged by the

processing staff and relinquished to the courier and then to laboratory staff.

Thin-walled tube samples do not allow for direct observation or logging in the field. When
recovered from the boring, the tubes will be measured for amount of recovery and checked
to ensure the tube was not dented or damaged while being driven or removed. The tubes
will then be quickly cleaned, sealed with a plastic cap and duct tape on both ends, and
labeled with boring name, sample name, date, approximate depth, and the location of the top

of the sample with respect to the orientation at which it was removed from the subsurface.
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Every effort will be made to store and transport the thin-walled tubes with minimal

disturbance in the upright, vertical position.

2.2.4.4 Vane Shear Tests

Six VSTs are planned for the potential CDF area. Figure A-4 depicts proposed vane shear
sampling locations; the sampling scheme is summarized in Table A-7. At each location, tests
will be performed at the 1-foot (30-cm), 2-foot (60-cm), and 3-foot (90-cm) depth intervals
below mudline. Peak and residual strength measurements will be made for each location and

depth interval.

In situ strength of the near surface sediments will be measured using field vane shear
equipment. This information will be used to supplement surficial data that will potentially
be missed in the first sample interval during the boring program. Test results will be
corrected using geotechnical index parameters measured on surface grab samples collected at
each VST location. The subsequent sections provide details regarding vane shear collection

methods and the sampling design plan.

At each VST location, a lead line measurement of depth to the mudline will be taken prior to
testing. Where water is too deep to complete the test (e.g., approximately more than 12 to
15 feet [3.7 to 4.6 m] of water), the field geologist may elect to field-adjust the VST location.
After the water depth has been measured, the time of testing will be marked on the field log.
This time, combined with the date, will be used to estimate river stage elevation during the
test using the nearest tide gage. The mudline elevation of each VST will be computed by

subtracting the depth to mudline from the water level elevation.

22441 Vane Shear Collection Methods

Vane shear data will be collected from a shallow draft boat or the drill barge using VST
equipment. VSTs will be performed in accordance with ASTM D2573 and the
manufacturers’ recommended SOP. The VST equipment will be operated by pushing the
vane into the sediment to the required depth and making sure that the scale-ring is set to the
zero position. The handle is turned clockwise slowly until the lower part of the scale follows

the upper part around, indicating failure. Peak undrained shear strengths are obtained in the
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sediment at the vane and will be recorded on field forms (Attachment A3; see Section 3.4 for

detailed information on VST logs).

Once peak strength has been measured, the VST will be rotated 360 degrees relatively
quickly several times. The scale will be re-zeroed, and another strength measurement will
be completed. After recording the data for each test, the handle will be held firmly and

allowed to return to the zero position.

Surface grabs will be co-located with vane shear locations in order to characterize the
material and to standardize the field VST results using laboratory tests. Surface sediment will

be collected using a van Veen grab sampler, Ekman grab sampler, or box grab sampler.

As stated above, a sample matrix table (which will be prepared prior to initiating the
sampling event) will show the kinds of VST samples needed at each station. Anchor QEA’s
field lead and field personnel in charge of sample handling in the field will use this table as a
QC check to ensure that all samples and field tests at a given station are collected and that

the appropriate sample container is used for each sample.

2.2.5 Equipment Decontamination

Before sampling begins at a location, the grab sampler will be scrubbed with a standard
detergent (e.g., Alconox” or Liquinox®), rinsed with water (river, tap, or deionized water),
air-dried, and rinsed with river water. Equipment used for compositing the sediment
samples (i.e., stainless-steel bowls and spoons) will follow the same basic decontamination
sequence, except that the final rinse will be with laboratory-grade distilled/deionized water.
After cleaning, the decontaminated sample homogenizing equipment will be covered with

aluminum foil to protect it from possible contamination.

Prior to subsurface sampling, all core liners will be washed in sequence with a standard
detergent (e.g., Alconox® or Liquinox®), rinsed with laboratory grade distilled/deionized
water, and then air-dried. During storage and transport, decontaminated Lexan® core liners

will be capped at both ends to prevent contamination.
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All non-dedicated sampling equipment that comes into contact with the sediment samples
(e.g., core catchers, grab samplers, core liners, stainless-steel bowls, and utensils) will be
decontaminated prior to use and between samples. Non-dedicated sampling equipment will
be decontaminated following procedures in SOP SD-01 (Attachment A2), except that no
solvent rinse will typically be used. If samples are collected that include obvious oily
contamination, the sampling equipment used to collect and process them will be
decontaminated using a separate decontamination station dedicated to heavily impacted
equipment. This equipment will be wiped with a solvent following the initial
decontamination, and it will undergo a second decontamination sequence using the standard

decontamination procedures used for the non-oil-impacted equipment.

2.3  Field Quality Control Samples

Field QC samples will be used to assess sample variability and evaluate potential sources of
contamination. The types of QC samples that will be collected for the 2010 sediment study
are described in this section. Detailed information on quality assurance and quality control
(QA/QC) procedures, limits, and reporting are described in detail in the SAP. The estimated
numbers of field QC samples to be collected are listed in the sample matrix table (Table A-3).
If QC problems are encountered, they will be brought to the attention of Integral’s QA
coordinator. Corrective actions, if appropriate, will be implemented to meet the task’s data

quality indicators.

Field QC samples will include field split samples, field triplicate samples, standard reference
materials, equipment filter wipe blanks, and filter blanks. The following QC samples will be
collected in the field and analyzed by the analytical laboratory:

« Field split samples will be collected and analyzed to assess the variability associated
with sample processing and laboratory variability. Blind field split samples will be
collected at a minimum frequency of 1 field split sample per 20 sediment sampling
stations. Samples will be assigned unique numbers and will not be identified as field
splits to the laboratory. Field split samples will be collected from both surface and
subsurface sediment samples for chemical analysis. A minimum of one field split
sample will be collected for each kind of sample collected. A field split sample will be
collected at every 20th station.
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« Field triplicate samples are co-located samples collected in an identical manner over a
minimum period of time to provide a measure of the field and laboratory variance,
including variance resulting from sample heterogeneity. Field triplicate samples will
be prepared by collecting three completely separate samples from the same station
and submitting them for analysis as separate samples. During the 2010 sediment
study, field triplicate samples will be collected at one station (SJNE022) and will be
placed approximately 33 feet (10 m) apart, roughly in the shape of a triangle.

+ Standard reference materials are samples of known concentration that have typically
undergone multilaboratory analyses using a standard method. Reference materials
provide a measure of analytical performance and/or analytical method bias. Where
available, reference materials for sediments will be submitted from the field at a
frequency of once per sampling event.

« Equipment filter wipe blanks will be collected to help identify possible contamination
from the sampling environment or from the sampling equipment (e.g., stainless-steel
spade, coring device, spoons, and bowls). Equipment filter wipe blanks will be
generated at approximately 5 percent of the sediment sampling stations at a
minimum. Field equipment filter wipe blanks will be collected from both surface and
subsurface sediment samples for chemical analysis. All equipment wipe samples will
be clearly noted in the field log (e.g., sample identifier, equipment type, date and time
of collection, analysis, and filter lot number).

« A minimum of one field equipment filter wipe blank will be collected for each kind
of sampling equipment used for chemical analyses. A filter wipe blank will be
collected at every 20th station. One equipment wipe will be prepared for each
analysis type. If multiple analyses are requested, separate sets of filter wipes will be
collected for each analysis type for each kind of sampling equipment used, as the
equipment can be wiped down only once for each piece of filter paper. This ensures
that the filter wipe result represents the most conservative estimate of cross
contamination for each analysis type. (Note: Filter papers must be stored in their
original box, wrapped carefully in three layers of aluminum foil, or contained in a
glass jar. The filter paper box cannot be stored in plastic bags or containers.)

« Filter blanks are prepared in the field to evaluate potential background concentrations

present in filter paper used for the equipment filter wipe blank. Filter blanks will be
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collected at a minimum frequency of one for each lot number of filter papers used for

collecting the equipment wipe blanks.

2.4 Sample Packaging and Transport

As mentioned above, sample coolers and packing materials will be supplied by the analytical
laboratories. Individual sample jars will be labeled and placed into plastic bags and sealed.
Samples will then be packed in a cooler lined with a large plastic bag. Glass jars will be
packed to prevent breakage and separated in the cooler by bubble wrap or other shock-
absorbent material. Ice in sealed plastic bags will then be placed in the cooler to maintain a
temperature of approximately 4°C (+2°C). When the cooler is full, the COC form will be
placed into a zip-locked bag and taped to the inside lid of the cooler. A temperature blank
will be added to each cooler. Each cooler will be sealed with two COC seals, one each on the
front and side of the cooler. Labels indicating “This End Up ”"with an arrow and “Fragile”

will be attached to each cooler.

The shipping containers will be clearly labeled (i.e., name of task, time and date container
was sealed, person sealing the cooler, and company name and address) for positive
identification. These packaging and shipping procedures are in accordance with U.S.
Department of Transportation regulations (49 CFR 173.6 and 49 CFR 173.24). Coolers
containing samples for chemical analyses will be transported to the laboratory by courier or

overnight shipping service.

After the chemistry samples have been received by the laboratory, they will be stored under
refrigeration (4+2°C). Archive sediment samples collected from each composite sample for

possible future analysis will be stored frozen at —20°C.

2.5 Study-Derived Wastes

Any excess phosphate-free, detergent-bearing liquid wastes from decontamination or any
sample remaining after processing will be deposited in the vicinity of the collection area.
Any dry waste (e.g., contaminated boots, bibs, Tyvek™ suits, contaminated sediments)
present at the end of the sampling event will be segregated and containerized (e.g., 50-gallon

drums) and disposed of by a subcontractor specialized in hazardous waste removal. The
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subcontractor will be required to have, at a minimum, a drum management service that

provides the following:

« Proper waste identification including full analytical capability
« Pickup and disposal of a broad range of hazardous wastes

« Safe and proper transportation

« Environmentally sound treatment and disposal

« Regularly scheduled service visits with manifest and label preparation.

All disposable materials used for sample collection and processing, such as paper towels and
gloves, will be placed in heavyweight garbage bags or other appropriate containers.
Disposable supplies that do not contain Site sediment will be removed from the Site by

sampling personnel and placed in a normal refuse container for disposal at a solid waste
landfill.
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3 FIELD DOCUMENTATION

The integrity of each sample from the time of collection to the point of data reporting must
be maintained. Proper record-keeping and COC procedures will allow samples to be traced
from collection to final disposition. Representative photographs will be taken of each area
where samples are collected (e.g., near the impoundment, downstream of the I-10 Bridge,
upstream of the preliminary Site perimeter, and at each intertidal and upland station). A
photograph will be taken of each subsurface sediment interval collected for nature and
extent evaluation and for geotechnical testing. Site photos from various angles and close-up

views of the overall conditions will also be collected.

3.1 Field Log Book

All field activities and observations will be noted in a log book. The field log book will be a
bound document and may contain individual field and sample log forms (depending on the
sampling activity). Information will include personnel, date, time, station designation,
sampler, types of samples collected, and general observations. Any changes that occur
during sampling (e.g., personnel, responsibilities, or deviations from the FSP) and the reasons
for these changes will be documented. The log book will identify on-site visitors (if any) and
the number of photographs taken at each sampling location. Each field lead is responsible
for ensuring that their respective field log book and all field data forms are correct.

Requirements for log book entries will include the following:

« Log books will be bound, with consecutively numbered pages.

« Removal of any pages, even if illegible, will be prohibited.

« Entries will be made legibly with black (or dark) waterproof ink.

« Unbiased, accurate language will be used.

« Entries will be made while activities are in progress or as soon afterward as possible
(the date and time that the notation is made should be recorded, as well as the time of
the observation itself).

« Each consecutive day’s first entry will be made on a new, blank page.

« The date and time, based on a 24-hour clock (e.g., 0900 for 9:00 a.m. and 2100 for 9:00

p.m.), will appear on each page.
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In addition to the preceding requirements, the person recording the information must initial

and date each page of the field log book. If more than one individual makes entries on the

same page, each recorder must initial and date each entry. The bottom of the page must be

signed and dated by the individual who makes the last entry.

Log book corrections will be made by drawing a single line through the original entry,

allowing the original entry to be read. The corrected entry will be written alongside the

original. Corrections will be initialed and dated and may require a footnote for explanation.

The type of information that may be included in the field log book and/or field data forms

includes the following:

Task name, task location, and task number

Task start date and end date

Weather conditions

Name of person making entries and other field staff

On-site visitors, if any

Sampling vessel, if any

Station number and location

Date and collection time of each sample

The sample number for each sample to be submitted for laboratory analysis

The specific date and time with corresponding station number associated with the
sampling location coordinates derived from DGPS

Specific information on each type of sampling activity

The sample number, date and time of collection, equipment type, and the lot number
for the box of filter papers used for field QC samples

Observations made during sample collection, including weather conditions,
complications, and other details associated with the sampling effort

Sample description (source and appearance, such as sediment type, color, presence of
anthropogenic material, and presence and type of biological structures, other debris,
oil sheens, and odor)

Sediment penetration depth (nearest 0.5 cm) based on sediment depth at the center of
the excavation

Any visible debris near any of the sampling locations
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« Any surface vegetation that is removed from the sampling location prior to sampling

« The locations of any surface water runoff or seeps that are located near any of the
sampling stations

« The number of photographs taken at the sampling location

« A record of Site health and safety meetings, updates, and related monitoring

« Any deviation from the FSP and reasons for deviation.

In addition, a sampling location map will be updated during sampling and will be maintained
throughout the sampling event. All log books must be completed at the time that any
observations are made. Copies of all log books and forms will be retained by the technical

team.

3.2 BoringLogs

The blow counts that occur during thin-walled tube collection will be plotted on boring logs
at their respective sample depths. The field geologist will record field conditions and drive
notes on a standard boring log (Attachment A3). Logs will include the following

information:

« Date and time of collection of each sediment core sample

« Names of field personnel collecting and handling the samples

« Type of sampling equipment used (e.g., split-spoon diameter, hammer weight, free
fall height, and hammer deployment method)

« Observations made during sample collection, including weather conditions,
complications, and other details associated with the sampling effort

« The sample station identification

« Length and depth intervals of each core section and estimated recovery

 Qualitative notation of apparent resistance during driving

« Any deviation from the approved FSP.

3.3 Split-Spoon Logs

Prior to subsampling from either the split-spoon or the thin-walled tube, a sediment

description of each sample will be recorded on a standard boring log (Attachment A3) by an
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experienced field geologist or geotechnical engineer. The following parameters will be noted

in the logs:

« Sample recovery

« Physical sediment description in accordance with the USCS (includes sediment type,
moisture, density/consistency of sediment, and color)

« Odor (e.g., hydrogen sulfide, or petroleum)

« Visual stratification, structure, and texture

« Vegetation

« Debris (e.g., woodchips or fibers, concrete, or metal debris)

« Evidence of biological activity (e.g., detritus, shells, tubes, bioturbation, or live or
dead organisms)

o Presence of oil sheen.

3.4 Vane Shear Test Logs

The following parameters will be noted in the VST logs:

« Peak undrained shear strengths

« Peak undrained strength (recorded as the residual undrained shear strength)
« Values on the graduated scale

« Position of the hole

« Depth.

3.5 Chain-of-Custody Procedures

Samples are in custody if they are in the custodian’s view, stored in a secure place with
restricted access, or placed in a container secured with custody seals (see SOP AP-03). A
COC record will be signed by each person who has custody of the samples and will
accompany the samples at all times. Copies of the COC will be included in laboratory and
QA/QC reports. Attachment A3 contains an example of the COC form that will be used
during the 2010 sediment study.

At a minimum, the form will include the following information:
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« Site name

+ Field lead’s name and team members responsible for collection of the listed samples

« Collection date and time for each sample

« Sample type (i.e., sample for immediate analysis or archive)

« Number of sample containers shipped

« Requested analyses

« Sample preservation information (if any)

« Name of the carrier relinquishing the samples to the transporter, noting date and time

of transfer and the designated sample custodian at the receiving facility.

Integral’s field lead or Anchor QEA’s field lead (or delegate) will be the designated field
sample custodian for their respective sampling events and will be responsible for all sample
tracking and COC procedures for the samples that their respective teams collected in the
field. The field sample custodian will be responsible for final sample inventory and will
maintain sample custody documentation. The field sample custodian will complete COC
forms prior to removing samples from the field. Upon transferring samples to the laboratory
sample custodian (if a local laboratory is selected) or shipping courier (as appropriate), the
field sample custodian will sign, date, and note the time of transfer on the COC form. The
original COC form will be transported with the samples to the laboratories. All samples will
be shipped to the testing laboratories in either coolers or shipping containers sealed with

custody seals.

Each laboratory will designate a sample custodian who will be responsible for receiving
samples and documenting their progress through the laboratory analytical process. The
sample custodian for each laboratory will establish the integrity of the custody seals upon
sample arrival at the laboratory. The laboratory sample custodian will also ensure that the
COC and sample tracking forms are properly completed, signed, and initialed upon receipt of

the samples.

When the laboratory receives the samples, the laboratory sample custodian will conduct an
inventory by comparing sample labels to those on the COC document. The custodian will
enter the sample number into a laboratory tracking system by task code and sample

designation. The custodian will assign a unique laboratory number to each sample and will
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be responsible for distributing the samples to the appropriate analyst or for storing samples at

the correct temperature in an appropriate secure area.

3.6 Station Numbering

All stations will be assigned a unique identification code based on a designation scheme
designed to suit the needs of the field personnel, data management, and data users. Station
numbers will include “S]” to indicate San Jacinto followed by a two-letter code for the type
of sample to be collected at a given location (NE = nature and extent, SH = shoreline, GB =
geotechnical boring, and VS = vane shear). The letters will be followed by a three-digit
number (e.g., 001, 002, or 003). The station numbers will increase as the stations move

upstream. An example station number for the 2010 sediment study would be SJNE033.

Station numbers will not be recorded on sample labels or COC forms to prevent analytical

laboratories from seeing the relationships between samples and stations.

3.7 Sample Identifiers

Each sediment sample from a given station will also have a unique label identifier. Sample
identifiers will be established before field sampling begins and assigned to each sample as it is
collected. Sample identifiers consist of codes designed to fulfill three purposes: 1) to identify
related samples (i.e., field split samples) to ensure proper data analysis and interpretation; 2)
to obscure the relationships between samples so that laboratory analysis will be unbiased by
presumptive similarities between samples; and 3) to track individual sample containers to
ensure that the laboratory receives all of the material associated with a single sample. To
accomplish these purposes, each container is assigned a sample number and a tag number.

These codes and their uses are described below:

« A sample identifier for each surface sample will be created as follows: the station
number (e.g., SINE033), followed by a two-letter code for the kind of sample
collected at a given location (GR = grab sample, CR = core, GB = geotechnical boring,
and VS = vane shear). In addition, subsurface core samples for chemical analyses will
also have a final alpha character attached to the sample identifier that will distinguish
between the different sample intervals of the core (e.g., A =0 to 1 foot [0 to 30 cm], B
=1to 2 feet [30 to 60 cm], C = 2 to 3 feet [60 to 90 cm], and so on, to refusal or to a
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maximum depth of 10 feet [3 m]). Example identifiers for a surface sediment sample
and a co-located coring station would be SJNE033-GR1 and SJNE033-CR1A,
SJNE033-CR1B, SJNE033-CR1C, and so on. If a second core were required at a given
station to obtain the required sample volume, then example sample identifiers for this
second core would be SJNE033-CR2A, SJNE033-CR2B, SJNE033-CR2C, and so on.

« The sample number is an arbitrary number assigned to each sediment sample
collected (e.g., SD0001, SD0002) for chemical analysis. All subsamples of a
composited field sample will have the same sample number. Each field split sample
and each field triplicate will have a different sample number, and the sample numbers
of related field QC samples may not share any content. The sample number appears
on the sample containers and the COC forms.

« Sample numbering for geotechnical borings will consist of the boring location
number, followed by a dash, followed by a sequential sample number in the form of S
and a digit. Thus, at location SJGB001, the samples would be numbered SJGB001-S1,
SJGB001-S2, and so on.

« The test number at a vane shear location will consist of the test location followed by a
dash, followed by the test depth (in feet below mudline), and ending in P or R
(P = peak shear strength, R = residual shear strength). Thus for location SJVS001, the
tests would be reported as SJVS001-1P, SJVST001-1R, SJVS001-2P, and so on.

« A unique numeric sample tag number will be attached to each sample container. If
the amount of material (i.e., everything associated with a single sample number) is too
large for a single container, each container will have the same sample number and a
different sample label with a unique sample tag number. A sample will also be split
between containers if a different preservation technique is used for each container
(i.e., because different analyses will be conducted). The sample tag number will
appear on the COC forms. Tag numbers are used by laboratories only to confirm that
they have received all of the containers that were filled and shipped. Data are

reported by sample number.

Sample numbers will be assigned sequentially in the field, and sample labels will be

preprinted with tag numbers.
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For equipment filter wipe blanks, sequential numbers starting at 900 will be assigned instead
of station numbers. For example, the first filter wipe blank for a surface sediment sample
collected with a stainless steel spoon and stainless steel bowl will be labeled as SDFW-901S,
whereas the second filter wipe blank for a subsurface sediment sample collected with a
coring device will be labeled as SDFW-902C (SD = sediment, FW = filter wipe, S = stainless

steel spoon and bowl, and C = core).
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4 FIELD DATA MANAGEMENT AND REPORTING PROCEDURES

During field operations, effective data management is critical to providing consistent,
accurate, and defensible data and data products. Daily field records (a combination of field
log books, field forms, if any, and COC forms) will make up the main documentation for field
activities. Upon completion of sampling, field notes, data sheets (if any), and COC forms will
be scanned to create an electronic record. Field data will be manually entered into the
project database. One hundred percent of the transferred data will be verified based on hard
copy records. Electronic QA checks to identify anomalous values will also be conducted

following entry.
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Table A-1
Number of Locations Sampled®

with vane shear tests

impoundment area

content

Number of
Sample Group Sampling Method and Depth Locations Sample Locations Analytes Study Elements
Site surface sediment, primary Grab sampler, surface 10 cm (0-4 inches) 44 152-m (500-foot) grid within 305 to 457 m  |Primary COPCs, organic carbon, grain size, and solids. Nature and extent, ecological
COPCs (1,000 to 1,500 feet) of the impoundments |Sediment for analysis of secondary COPCs will be exposure, fate and transport
and property west of the impoundments, archived.
305-m (1,000-foot) grid elsewhere”
Impoundment characterization Grab sampler, surface 10 cm (0-4 inches) 7 Within the impoundment area 3 stations for primary and secondary COPCs, organic Nature and extent,
sample carbon, grain size, and solids; 4 stations for primary characterization of waste materials
COPCs, organic carbon, grain size, and solids. Sediment
for analysis of secondary COPCs will be archived at these
4 stations.
Site surface sediment, all COPCs Grab sampler, surface 10 cm (0-4 inches) 14 Selected locations on a 152-m (500-foot) Primary and secondary COPCs, organic carbon, grain size, [Nature and extent, ecological
grid within approximately 305 m (1,000 feet)|solids, and specific gravity. exposure, fate and transport
of the impoundments (coincident with core
locations)
Site subsurface sediment Cores to refusal or maximum depth of 3 m 14 Selected locations on a 152-m (500-foot) Primary COPCs, organic carbon, grain size, and solids. Nature and extent, dredging
(10 feet), sectioned at 30-cm (1-foot) grid within approximately 305 m (1,000 feet)|Sediment for analysis of secondary COPCs will be assessment
intervals of the impoundments archived. (Atterberg limits and specific gravity at all core
locations).
Shoreline sediment for human Surface 0-15 cm (0-6 inches) and 45 10 per beach on four beaches; 5 on one 5 surface sediment samples from each of the exposure |Exposure for human health risk
health risk assessment subsurface 15-30 cm (6-12 inches) beach downstream of Site areas on the five beaches and the corresponding assessment, support ecological risk
subsurface sediment samples from the eastern shoreline |assessment
of the property west of the impoundments will be
analyzed initially for primary COPCs. Any remaining
surface samples from each area, 5 subsurface samples
from the eastern shoreline of the property west of the
impoundments, and all subsurface samples from the
other exposure areas will be archived.
Shoreline sediment for ecological ~ |Grab sampler, surface 10 cm (0-4 inches) 6 3 in each of two locations to represent Primary COPCs, organic carbon, grain size, and solids. Exposure for ecological risk
risk assessment ecological exposures Sediment for analysis of secondary COPCs will be assessment
archived.
Upstream background surface Grab sampler, surface 10 cm (0-4 inches) 11 Upstream in San Jacinto River on four Primary and secondary COPCs, organic carbon, grain size, [Nature and extent, ecological
samples transverse transects solids, and specific gravity. exposure, fate and transport
Upstream shoreline sediment for  |Surface 1-15 cm (0-6 inches) and 10 10 per beach on one beach Primary COPCs, organic carbon, grain size, and solids on [Exposure for human health and
human health risk assessment subsurface 15-30 cm (6-12 inches) 5 surface samples. Remainder of surface samples and all |ecological risk assessments
of the subsurface samples will be archived.
Upstream shoreline sediment for  |Grab sampler, surface 10 cm (0-4 inches) 3 3 on one beach to represent ecological Primary COPCs, organic carbon, grain size, solids, and Exposure for ecological risk
ecological risk assessment exposures specific gravity. Sediment for analysis of secondary assessment
COPCs will be archived.
Soil borings in the impoundment Various depths depending on location 17 In areas of berm reconstruction and in the  |Atterberg limits, grain size, moisture content, specific Remedial design and potential CDF
and berm impoundment area. gravity, sediment compressibility, sediment permeability, |evaluation
consolidated undrained triaxial compressive strength.
Primary and secondary COPCs in 8 select locations from
within the former impoundment
Vane shear tests in the Surface 18 In areas of berm reconstruction and in the  [Undrained shear strength Remedial design and potential CDF
impoundment and berm impoundment area evaluation
Sediment surface grabs associated |Grab sampler, surface 10 cm (0-4 inches) 18 In areas of berm reconstruction and in the  |Atterberg limits, specific gravity, grain size, moisture Remedial design and potential CDF

evaluation

Notes
CDF = confined disposal facility

COPC = chemical of potential concern
a - Numbers do not include field quality control samples, and cores, which generate more than one "sample," are counted only once.
b - With some distance adjustments at three stations south of I-10 to place stations within the river rather than on land.
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Table A-2

Sample Containers, Preservation, and Holding Time Requirements

Container *
Matrix Type Size Laboratory Parameter Preservation Holding Time Sample Size °
Sediment
WMG 8 oz. TBD Percent moisture (EPA 160.3) 4+2 °C 6 months 10g
TOC 412 °C 28 days 1lg
Metals 4+2 °C 6 months 10g
Mercury 412 °C 28 days 5g
WMG 16 oz. TBD Grain size 412 °C 6 months 100 g
WMG 8 oz. TBD Atterberg limits 412 °C NA 225¢g
Percent moisture (ASTM D 2216) 4+2 °C 6 months 10g
Specific gravity 412 °C NA
WMG 8 o0z. TBD Dioxins/furans 4+2 °C/Deep frozen (-20 °C) ¢/ -10°Cd 1 year/1 year ® 50g
WMG 8 o0z. TBD PCB Congeners, dioxin-like 4+2 °C/Deep frozen (-20 °C) ¢/ -10°Cd 1 year/1 year ° 50g
WMG 8o 18D SVOCs (BEHP only; BEHP & secondary COPCs where 442 °C 14 days/40 days ° 50g
analyzed)
SVOCs (archive for possible analysis of secondary
WMG 8 oz. TBD f 412 °C / Deep frozen (-20 °C) ¢ 1year® 50g
COPCs)
e
WMG 8 oz. TBD PCB Aroclors as2°C/ 14 days/40 days °/
412 °C/Deep frozen (-20 °C) ¢ 1year® 50¢g
WMG 2 oz. TBD VOCs 412 °C; do not freeze 14 days 5g
WMG 8 o0z. NA Archival 412 °C/ Deep frozen (-20 °C) ¢ NA N/A
Thin wall sampler - TBD Sediment permeability Airtight seal 6 months " N/A
Thin wall sampler - TBD Consolidated undrained triaxial compressive strength Airtight seal 6 months " N/A
Thin wall sampler - TBD Sediment compressibility Airtight seal 6 months " N/A
Equipment Filter Wipe Blanks
HDPE 4 0z. TBD Metals 4+2 °C 6 months 1 wipe
HDPE 4 0z. TBD Mercury 412 °C 28 days 2 wipe
AG 4 0z. TBD Dioxins/furans 412 °C 1 year/1 year ° 3 wipe
AG 4 oz. TBD SVOCs 412 °C 7 days/40 days © 4 wipe

Notes

AG = amber glass

COPC = chemical of potential concern

BEHP = bis(2-ethylhexyl)phthalate
HDPE = high density polyethylene

NA = not applicable

PCB = polychlorinated biphenyl

SVOC = semivolatile organic compound
TBD = to be determined

VOC = volatile organic compound
WMG = wide mouth glass

a - The size and number of containers may be modified by the analytical laboratory.

b - Sample sizes may be modified one laboratory selection is made.

¢ - Samples will be shipped to the laboratory on ice at 4+2 °C. Once received at the laboratory, samples will be stored at -20 °C.
d - Extracts will be stored at -10 °C.
e - Holding time for samples prior to extraction/ holding time for extracts.

f - Collected only for samples that are archived for possible future analysis of secondary COPCs.

g - Holding time for frozen samples is 1 year.

h - Published holding time does not exist. Holding time shown is based on best professional judgment.
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
Archival a 5 v
<5 -
] O > SEE E g s
320z L ¥E - £ = 8 = s 5~
TOC, Metals, BERP PCDD/F g eS 53 E B s % = R
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs Q b & ; 3 S ; 35 ; 2 ; s ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 412 °C 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 4129 store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
| Geotech 60-foot
SJGB001-S 15 Source station
SJGBOO1 — boring ] [l O O J
Geotech 60-foot
- S tati
$1GB002 SJIGB002-S__ boring? 15 ource station | | O | O
| Geotech 60-foot
SJGBO003-S 27 Source station
SJGBOO3 — boring ] [l O O J
O Geotech 60-foot
- S tati
$1GB00A SIGB004-S__ boring? 15 ource station | | O | O
L] SIGB004-GR1 Surface grab 1 Additional O O O O O O @)
SJGB004 = characterization
O Geotech 60-foot
- S tati
$IGBOOS SJGB005-S__ boring? 15 ource station | | O | O
L] SIGB005-GR1 Surface grab 1 Additional O O O O O O O
SJGB00S = characterization
O Geotech 30-foot
- S tati
$IGBO0G SJGB006-S__ boring? 9 ource station | | O | O
| Geotech 120-foot
SJGB007-S 27 Source station
SIGBOO7 — boring® ] [l O O J
O Additional
SJGB007 $/GBO07-GR1 SIEEOERLE ! characterization D D D D D D O
| Geotech 60-foot
SJGBO008-S 15 Source station
SIGBOOS — boring ] [l O O J
O Additional
SJGB008 $/GBO08-GR1 SIEEOERLE ! characterization D D D D D D O
| Geotech 30-foot
SJGBO009-S 9 Source station
SIGBO09 — boring ] [l O O J
Geotech 20-foot
L] SIGB0O10-S__ N 8 Source station O O Q Q O Q O O O O O
SJGBO10 boring
| Geotech 20-foot .
SIGB011-S__ a 8 Source station O O O O O O O O O O O
SJGBO11 boring
Geotech 20-foot
L] SIGB012-S__ N 8 Source station O O Q Q O Q O O O O O
SJGBO12 boring
| Geotech 20-foot .
SIGB013-S__ a 8 Source station O O O O O O O O O O O
SJGB013 boring
Geotech 20-foot
L] SIGB014-S__ N 8 Source station O O Q Q O Q O O O O O
SJGB014 boring
| Geotech 20-foot .
SIGB015-S__ a 8 Source station O O O O O O O O O O O
SIGBO15 boring
Geotech 20-foot
L] SIGB016-S__ N 8 Source station O O Q Q O Q O O O O O
SJGBO16 boring
| Geotech 20-foot .
SIGBO17-S__ a 8 Source station O O O O O O O O O O O
SJIGB017 boring
SJVE‘)OI SIVS001-1P/R Vane shear 1 Source station |:| |:|
O Additional
SJVS001 SIVS001-GR1 SRR ! characterization D D O O D O
SJVE‘)OZ SIVS002-1P/R Vane shear 1 Source station |:| |:|
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
. . E
Archival a g %
O O > SEE F § 3
320z L ¥Ee £ = & = - = .
TOC, Metals, BERP PCDD/F g eS 53 E B s % = R
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) b 3_‘ - ; 3 S ; H £ ; b} ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners' Aroclors VOCs HOLD | VOCs RUSH 230 < G s < 38 S< s Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
412 °C; 412 °C;
Approximate 442 °c/ 4+2 °c/ do not freeze; | do not freeze; 412 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 4122C 412°C (-20°C)°/-10 °C° (-20°c)’ analysis® analysis® (-20°C)° 4122C 4+2°C store vertically |store vertically | store vertically| - insitu- 4120 4120 4120 4x20C
SJ\E)OS SJVS003-1P/R Vane shear 1 Source station D D
SJ\E)M $JVS004-1P/R Vane shear 1 Source station 0 -
SJ\E)OS SJIVS005-1P/R Vane shear 1 Source station D D
SJ\E)OG $JVS006-1P/R Vane shear 1 Source station 0 -
SJ\E)W SIVS007-1P/R Vane shear 1 Source station 0 -
SJ\E)OS SJVS008-1P/R Vane shear 1 Source station 0 -
SJ\E)OQ $1VS009-1P/R Vane shear 1 Source station 0 -
SJ\EMO SIVS010-1P/R Vane shear 1 Source station 0 -
SJ\E)M SIVS011-1P/R Vane shear 1 Source station 0 -
SJ\EMZ SIVS012-1P/R Vane shear 1 Source station 0 -
SJ\E)B SVS013-1P/R Vane shear 1 Source station 0 -
SJ\E)M SIVS014-1P/R Vane shear 1 Source station 0 -
SJ\EHS SIVS015-1P/R Vane shear 1 Source station 0 -
SJ\EMG SIVS016-1P/R Vane shear 1 Source station 0 -
O Additional
- 8
SIVS016 SJVS016-GR1 Surface grab 2 characterization O O @) @) O O
SJ\E)N SIVS017-1P/R Vane shear 1 Source station 0 -
SJ\E)lB SJVS018-1P/R Vane shear 1 Source station D D
SJI\E)O] SINEO01-GR1 Surface grab 1 Within Site Perimeter I:‘ D D |:| |:| D O
O Equipment filter e .
SDFW-901S NA Within Site P t
FW Blank N — ithin Site Perimeter 0 0 ] 0O
SJI\E)OZ SINE002-GR1 Surface grab 1 Within Site Perimeter I:‘ D D |:| |:| D O
s) I\EJOS SINE003-GR1 Surface grab 1 Within Site Perimeter I:‘ D D D D D O
SJI\E)M SINE004-GR1 Surface grab 1 Within Site Perimeter I:‘ D D |:| |:| D O
s) I\EJOS SINE005-GR1 Surface grab 1 Within Site Perimeter I:‘ D D D D D O
s) I\E)OG SINE006-GR1 Surface grab 1 Within Site Perimeter I:‘ D D |:| |:| D O
Sediment field Sampling Plan 2010 April 2010
2

San Jacinto River Waste Pits Superfund Site



Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
. , =
Archival a g § .
- - O [2%% 3 3
320z oW £ = 8 = Ll =
TOC, Metals, BERP PCDD/F E£ 88 ] E 8 § 3 e 8
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) b 3_‘ - ; 3 S ; H £ ; b} ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
412 °C; 4£2 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 4+2°C 4+2 2 4+2°C (-20°C)°/-10 °C° (-20°c)° analysis® analysis® (-20°c)® 4£2°C 4+2°C store vertically |store vertically | store vertically| - in situ - 4+£2° 4129 4122 4122C
S) I\EJW SINEO07-GR1 Surface grab 1 Within Site Perimeter ] O O O U O
SJI\E)O? SJNEOO7-CR1 Core 10 (max) Within Site Perimeter D D D D D D O D
S) I\EJOS SINEO08-GR1 Surface grab 1 Within Site Perimeter ] O O O U O
SJI\E)OS SJNEOOS-CR1 Core 10 (max) Within Site Perimeter D D D D D D O D
SJ I\E)OQ SINEO09-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJI\E)lO SINEO10-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJr\E)ll SINEO11-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJI\E)lZ SINEO12-GR1 Surface grab 1 Within Site Perimeter ] O O O U O
SJI\E)lZ SINEO12-CR1 Core 10 (max) Within Site Perimeter I:‘ D D D D D O D D D D D D
O Equipment filter e }
SDFW-902C NA Within Site P 3¢
FW Blank wipe blank hin oife Ferimeter = - - -
SJI\E)lS SINEO13-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJI\E)M SINEO14-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJI\E)lS SINEO15-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJI\E)lG SINEO16-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJI\E)H SINEO17-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJI\EMS SINE018-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJI\E)lQ SINEO19-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
S) I\E)ZO SINE020-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
s) I\E)ZO SINE020-GR1 Surface grab 1 Within Site Perimeter O U | U 0 O Q
O Equipment filter e }
SDFW-903S NA Within Site P 3¢
FW Blank wipe blank fhin oite Ferimeter = - - -
SJ r\E)Zl SINE021-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
SJNI|E%|22 1 SINE022-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
SJNEZZ 2 SINE022-GR2 Surface grab 1 Within Site Perimeter O | O O U O
SJNI|E%|22 3 SINE022-GR3 Surface grab 1 Within Site Perimeter ] O O O O O
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
. , =
Archival a g § .
- - O [2%% 3 3
320z g W _ £ = 8 = - = .
TOC, Metals, BERP PCDD/F ES 88 53 E B § 3 e 8
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) 2 & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
412 °C; 4£2 °C;
Approximate 4£2°c/ 4+2°c/ do not freeze; | do not freeze; 4+2 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
seation Sample 1D sample Type subsamples Sample Group 442 0C 4+2 0 442 °C (-ZO"C)b/-IO oce (-20 °C)b analysis® analysis® (-20"C)b 4+2 °C 4+2 °C store vertically |store vertically | store vertically| - in situ - 4429 4+29 4122 4+2°C
sJ I\E)ZS SINE023-GR1 Surface grab 1 Within Site Perimeter ] U Q ) 0 Q
SJI\E)Zg SINE023-CR1 Core 10 (max) Within Site Perimeter ] ] U U O [ Q O [ O D H =
SJ I\E)M SINE024-GR1 Surface grab 1 Within Site Perimeter O | U | U 0 O
S) I\E)ZS SINE025-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
s) I\E)ZG SINE026-GR1 Surface grab 1 Within Site Perimeter O | O Q U O
s) E)zs SINEO26-CR1 Core 10 (max) Within Site Perimeter O O O O O O ©) O O 0 U u 0
SJ I\E)U SINE027-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
S) I\E)ZS SINE028-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
s) E)zg SINEO28-CR1 Core 10 (max) Within Site Perimeter ] U | U O O Q -
S) ’\%29 SINE029-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
s) E)zg SINEO29-CR1 Core 10 (max) Within Site Perimeter ] U | U O O Q -
S) ’\%30 SINEO30-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
S I\EBO SINEO30-CR1 Core 10 (max) Within Site Perimeter I:‘ D D D D D O D D D D D D
S) I\EBI SINEO31-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
s I\EBZ SINE032-GR1 Surface grab 1 Within Site Perimeter O | O Q U O
s) E)az SINEO32-CR1 Core 10 (max) Within Site Perimeter O O O O O O ©) O O 0 U u 0
sJ I\EBS SINE033-GR1 Surface grab 1 Within Site Perimeter ] U Q ) 0 Q
s) I\E)?:g SINEO33-CR1 Core 10 (max) Within Site Perimeter O O O O O O ©) O O 0 U u 0
SJ I\E)M SINE034-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
S) ’\%35 SINE035-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
S I\EBS SINEO35-CR1 Core 10 (max) Within Site Perimeter I:‘ D D D D D O D D D D D D
S) I\EBG SINE036-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\E)N SINEO37-GR1 Surface grab 1 Within Site Perimeter O | U | L 0 O
S) I\EBS SINE038-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
. , =
Archival a g §
Ezk £ g
- - O 43¢ 3 3 5
320z o e E — 8 ~ c & =
TOC, Metals, el PCDD/F E£ 88 53 E 8 § 3 e R
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) b 3_‘ - ; 3 S ; H £ ; b} ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
412 °C; 4£2 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtightseal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 422 4£2 @ 4+2°C (-20°C)°/-10 °C° (-20°c)° analysis® analysis® (-20°c)® 4£2°C 4+2°C store vertically |store vertically | store vertically| - in situ - 4+£2° 4129 422 4122C
SJ I\EBQ SINE039-GR1 Surface grab 1 Within Site Perimeter O | U | U O O
S) I\EMO SINE040-GR1 Surface grab 1 Within Site Perimeter O | (I (] O 0 O
O Equipment filter e .
SDFW-904C NA Within Site P 3
FW Blank wipe blank thin Sfte Ferimeter = - - -
S ’\%41 SINE041-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
s) Eml SINEO41-CRL Core 10 (max) Within Site Perimeter ] U | U O O Q -
S) I\EMZ SINE042-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
s) I\EMZ SINE042-GR1 Surface grab 1 Within Site Perimeter O U | U O O Q
S) ’\%43 SINE043-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
s) Emg SINEO43-CR1 Core 10 (max) Within Site Perimeter ] U | U O O Q -
S) I\E)M SINE044-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\EMS SINE045-GR1 Surface grab 1 Within Site Perimeter O | U | U O O
S) I\EMG SINE046-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\E)M SINE047-GR1 Surface grab 1 Within Site Perimeter O | U | U O O
S) I\EMS SINE048-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\EMQ SINE049-GR1 Surface grab 1 Within Site Perimeter O | U | U 0 O
S) ’\%50 SINEO50-GR1 Surface grab 1 Within Site Perimeter ] O O O O O
S I\EJSO SINEO50-CR1 Core 10 (max) Within Site Perimeter I:‘ D D D D D O D D D D D D
S) I\E)Sl SINEO51-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\E)SZ SINEO52-GR1 Surface grab 1 Within Site Perimeter O | U | U 0 O
S) I\E)FB SINE053-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\E)M SINEO54-GR1 Surface grab 1 Within Site Perimeter O | U | U O O
S) I\E)SS SINEO55-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
SJ I\E)SG SINEO56-GR1 Surface grab 1 Within Site Perimeter O | U | U O O
S) I\E)W SINEO57-GR1 Surface grab 1 Within Site Perimeter O O (I (] O 0 O
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
. . E
Archival a g ;
0 O Ll <8 E 3 g g
320z L ¥E - £ = 8 = s 5~
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent Q Archive SVOCs Q b 51_' - ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 4122 4122 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
<l I\EJSS SJNEO58-GR1 Surface grab 1 Within Site Perimeter I:‘ D D D I:‘ I:‘ O
w%sg SINEO59-GR1 Surface grab 1 Within Site Perimeter O [l O Il O O @)
O Equipment filter o
SDFW-905S NA Within Site B d
FW Blank wipe blank thin Site Boundary D D D D
SJI\E)GO SINEO60-GR1 Surface grab 1 Upstream background I:‘ D O O D O
SJI\E)GI SINEO61-GR1 Surface grab 1 Upstream background I:‘ D O O D O
sl I\E)GZ SINEO62-GR1 Surface grab 1 Upstream background I:‘ D O O D O
<) I\EJGZ SINE062-GR1 Surface grab 1 Upstream background I:‘ D O O D O
sl I\E)G?: SINEO63-GR1 Surface grab 1 Upstream background I:‘ D O O D O
<l I\EJM SINEO64-GR1 Surface grab 1 Upstream background I:‘ D O O D O
sl I\E)GS SINEO65-GR1 Surface grab 1 Upstream background I:‘ D O O D O
<l I\EJGG SINE066-GR1 Surface grab 1 Upstream background I:‘ D O O D O
sl I\E)W SINEO67-GR1 Surface grab 1 Upstream background I:‘ D O O D O
<l I\EJGS SINEO68-GR1 Surface grab 1 Upstream background I:‘ D O O D O
sl I\E)GS SINEO69-GR1 Surface grab 1 Upstream background I:‘ D O O D O
D Equipment filter
SDFW-906G NA Upsti back d
FW Blank wipe blank pstream backgroun D D D D
sl I\Eﬁo SINEO70-GR1 Surface grab 1 Upstream background I:‘ D O O D O
I:‘ HHRA shoreline
S50 SISHOO1-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SISHO01 $ISHO01-CR1B e ! 6.0-12.0inch 0
D Equipment filter .
SDFW-907C NA HHRA shorel
FW Blank wipe blank shorefine D D D D
O HHRA shoreline
SISHO02 SJSH002-CR1A Core 1 0-6.0inch | O O O O O O
I:‘ HHRA shoreline
SISH002-CR1B Core 1 . D
SISH002 6.0-12.0inch
O HHRA shoreline
SJSHO03-CR1A C 1
$ISH003 ore 0-6.0inch [ 0 u u [ [ O
I:‘ HHRA shoreline
SISHO03-CR1B Core 1 . D
SISHO03 6.0-12.0inch
O HHRA shoreline
SISHO04 SJSHO04-CR1A Core 1 0-6.0inch | O O O O O O
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
Archival a 5 [
-~ 3
Z2za g 2
0 . O [ 25¢ 3 %
320z L ®g g = 5 = [ % —
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent Q Archive SVOCs Q b & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA AllsVOCs+ | PCDD/F+PCB | andpcB 80z RN £ £¢ EfE g e e g
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 412 °C 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
I:‘ HHRA shoreline
SISHO04-CR1B Core 1 . D
SISHO04 6.0-12.0inch
O HHRA shoreline
SIS0 SISHO05-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
S50 SISHOO05-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA shoreline
SISHO0S SISHO0S-CR1B e ! 6.0-12.0inch 0
HHRA shoreli
0 SISHO05-CR1B Core 1 shoretine O
SISHOO05 6.0-12.0inch
O HHRA shoreline
SISHO06 SJSHO006-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISHO06-CR1B Core 1 . D
SISHO06 6.0-12.0inch
O HHRA shoreline
SJSHO007-CR1A Ci 1
$ISH007 ore 0-6.0inch [ 0 u u [ [ O
I:‘ HHRA shoreline
SISHO07-CR1B Core 1 . D
SISHOO07 6.0-12.0inch
O HHRA shoreline
SJSHO08-CR1A Ci 1
$ISHO08 ore 0-6.0inch [
I:‘ HHRA shoreline
SISHO08-CR1B Core 1 . D
SISHO08 6.0-12.0inch
O HHRA shoreline
SJSHO009-CR1A C 1
$ISH009 ore 0-6.0inch [ 0 u u [ [ O
I:‘ HHRA shoreline
SISHO09-CR1B Core 1 . D
SISHO09 6.0-12.0inch
O HHRA shoreline
S1SHO10 SISHO10-CR1A Core 1 0-6.0inch O O O | O 0 9
I:‘ HHRA shoreline
SISHO10-CR1B Core 1 . D
SISHO10 6.0-12.0inch
O Equipment filter ,
SDFW-908C NA HHRA shorel
FW Blank wipe blank shorefine O 0 [ u
I:‘ HHRA shoreline
SISHO11-CR1A Core 1 K D
SISHO11 0-6.0inch
O HHRA shoreline
SISHO11 SJSHO11-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
Sso1 SISHO12-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SISHO12 SISHO012-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
SISHO13-CR1A Core 1 K D
SISHO13 0-6.0inch
O HHRA shoreline
SISHO13 SJSHO013-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
SISHO14-CR1A Core 1 K D
SISHO14 0-6.0inch
O HHRA shoreline
SISHO14 SJSHO014-CR1B Core 1 6.0-12.0inch I:‘
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
. , =
Archival a g §
£z % £ E
0 . u 2% 2 %
320z L ®g g = 5 = [ % —
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) 2 & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 4122 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
I:‘ HHRA shoreline
SSo1S SISHO15-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SSO1S SISHO15-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
SISHO15 SISHO15-CR18 Eos 1 6.0-12.0inch D D D D D D O
O HHRA shoreline
SSO1S SISHO15-CR1B Core 1 60-120inch O O O O O O Q
I:‘ HHRA shoreline
SISHO16-CR1A Core 1 K D
SISHO16 0-6.0inch
O HHRA shoreline
SJSHO16-CR1B C 1
$ISHO16 ore 6.0-12.0inch [
I:‘ HHRA shoreline
SSo17 SISHO17-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA shoreline
SISHO17 SISHO17-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
SISHO18-CR1A Core 1 K D
SISHO18 0-6.0inch
O HHRA shoreline
SISHO18 SISHO18-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
SS015 SISHO19-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SISHO19 SJSHO019-CR1B Core 1 6.0-12.0inch D
I:‘ HHRA shoreline
SISH020-CR1A Core 1 K D
SISHO20 0-6.0inch
O HHRA shoreline
SISHO20 SJSH020-CR1B Core 1 6.0-12.0inch D
D Equipment filter .
SDFW-909C NA HHRA shorel
FW Blank wipe blank shorefine D D D D
O HHRA shoreline
SiS02A SISH021-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
SISH021-CR1B Core 1 . D
SISHO21 6.0-12.0inch
O HHRA shoreline
SISHO22 SJSH022-CR1A Core 1 0-6.0inch D
I:‘ HHRA shoreline
SISH022-CR1B Core 1 . D
SISHO22 6.0-12.0inch
O HHRA shoreline
SS023 SISH023-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
SISH023-CR1B Core 1 . D
SISHO23 6.0-12.0inch
O HHRA shoreline
SISHO24 SJSH024-CR1A Core 1 0-6.0inch D
I:‘ HHRA shoreline
SISH024-CR1B Core 1 . D
SISHO024 6.0-12.0inch
O HHRA shoreline
SS025 SISH025-CR1A Core 1 0-6.0inch O [l O Il O O @)
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
Archival a 5 [
273 z 2
D D D g E E % u&) b
320z L ®g g = 5 = [ % —
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent Q Archive SVOCs Q b & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA AllsVOCs+ | PCDD/F+PCB | andpcB 80z RN £ £¢ EfE g e e g
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 412 °C 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
HHRA shoreli
0 SISH025-CR1A Core 1 shoretine O
SISHO25 0-6.0inch
O HHRA shoreline
SISHO25 $ISH025-CR1B e ! 6.0-12.0inch 0
HHRA shoreli
0 SISHO025-CR1B Core 1 shoretine O
SISHO25 6.0-12.0inch
O HHRA shoreline
SISHO26 SJSH026-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISH026-CR1B Core 1 . D
SISHO26 6.0-12.0inch
O HHRA shoreline
S1S027 SISH027-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
SISHO27 $ISH027-CR18 Eos 1 6.0-12.0inch D D D D D D O
O HHRA shoreline
SISHO28 SJSH028-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISH028-CR1B Core 1 . D
SISHO28 6.0-12.0inch
O HHRA shoreline
$5029 SISH029-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
SISHO29 $ISH029-CR18 Eos 1 6.0-12.0inch D D D D D D O
O HHRA shoreline
SISHO30 SJSHO30-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISHO30-CR1B Core 1 . D
SISHO30 6.0-12.0inch
O HHRA shoreline
SJSHO31-CR1A Ci 1
$ISHO31 ore 0-6.0inch [ 0 u u [ [ O
I:‘ HHRA shoreline
SISHO31 SISHO31-CR18 Eos 1 6.0-12.0inch D D D D D D O
O HHRA shoreline
SJSH032-CR1A C 1
$ISHO32 ore 0-6.0inch [
I:‘ HHRA shoreline
SISH032-CR1B Core 1 . D
SISHO32 6.0-12.0inch
O HHRA shoreline
S15H033 SISH033-CR1A Core 1 0-6.0inch O O O | O 0 9
I:‘ HHRA shoreline
SISHO33 $ISHO33-CR18 Eos 1 6.0-12.0inch D D D D D D O
O HHRA shoreline
SISHO34 SJSH034-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISHO34-CR1B Core 1 . D
SISHO34 6.0-12.0inch
O HHRA shoreline
SS035 SISHO35-CR1A Core 1 0-6.0inch O [l O Il O O @)
I:‘ HHRA shoreline
o503 SISHO35-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA shoreline
SS035 SISH035-CR1B Core 1 60-120inch O O O O O O Q
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
Archival a 5 [
-~ 3
0 0 U 23 2 g %
320z L ¥E - £ = 5 = s 5~
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent Q Archive SVOCs Q b & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 412 °C 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
I:‘ HHRA shoreline
SISHO35 SISHO35-CR1B Core ! 6.0-12.0inch O 0 0 0 O O O
Equipment filter .
SDFW-910C NA HHRA shorel
FW Blank wipe blank shorefine O 0 [ u
I:‘ HHRA shoreline
G503 SISHO36-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA shoreline
SISHO36 SJSH036-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
SISHO37-CR1A Core 1 K D
SISHO37 0-6.0inch
O HHRA shoreline
SISHO37 SISHO37-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
o503 SISHO38-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA shoreline
SJSH038-CR1B C 1
$ISHO38 ore 6.0-12.0inch [
I:‘ HHRA shoreline
SISHO39-CR1A Core 1 K D
SISHO39 0-6.0inch
O HHRA shoreline
SJSH039-CR1B C 1
$ISHO39 ore 6.0-12.0inch [
I:‘ HHRA shoreline
SISHO40-CR1A C 1
SISHO40 ore 0-6.0inch D D D D D D O
O HHRA shoreline
SISHO40 SJSHO040-CR1A Core 1 0-6.0inch I:‘
I:‘ HHRA shoreline
SISHO40-CR1B Core 1 . D
SISHO40 6.0-12.0inch
O HHRA shoreline
SISHO40 SJSHO040-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
SISHO41-CR1A Core 1 K D
SISHO41 0-6.0inch
O HHRA shoreline
SISHO41 SISH041-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
S50a2 SISHO42-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SISHO42 SJSHO042-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
SISHO043-CR1A Core 1 K D
SISHO43 0-6.0inch
O HHRA shoreline
SISHO43 SISH043-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA shoreline
sS04 SISHO44-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA shoreline
SISHO44 SJSH044-CR1B Core 1 6.0-12.0inch I:‘
I:‘ HHRA shoreline
SISHO45-CR1A Core 1 K D
SISHO45 0-6.0inch
O HHRA shoreline
SISHO4S SJSHO45-CR1B Core 1 6.0-12.0inch I:‘
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary S dary s
. , =
Archival a g §
£z % £ E
0 . u 2% 2 %
320z L ®g g = 5 = [ % —
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent o Archive SVOCs @) 2 & L ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 412 °C 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
I:‘ HHRA background
SISHO46-CR1A Core 1 X D
SISHO46 0-6.0inch
O HHRA background
SISHO46 SJSH046-CR1B Core 1 6.0-12.0 inch I:‘
I:‘ HHRA background
S5047 SISHO47-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA background
SISHO47 SJSHO047-CR1B Core 1 6.0-12.0 inch I:‘
I:‘ HHRA background
SISHO48-CR1A Core 1 X D
SISHO48 0-6.0inch
O HHRA background
SISHO48 $ISH048-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA background
<5040 SISHO49-CR1A Core 1 0. 6.0inch OJ O O O O OJ @)
O HHRA background
SISHO49 $ISH049-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA background
SISHO50-CR1A Core 1 X D
SISHO50 0-6.0inch
O HHRA background
SISHO50 SISHO50-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA background
Sso51 SISHO51-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA background
SISHO51 SJSHO51-CR1B Core 1 6.0-12.0 inch I:‘
I:‘ HHRA background
SISHO52-CR1A Core 1 X D
SISHO52 0-6.0inch
O HHRA background
SISHOS2 SJSH052-CR1B Core 1 6.0-12.0 inch I:‘
I:‘ HHRA background
o505 SISHO53-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA background
SISHO53 SISHO53-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA background
SISHO54-CR1A Core 1 X D
SISHO54 0-6.0inch
O HHRA background
SISHO54 $ISH54-CR1B e ! 6.0-12.0inch 0
I:‘ HHRA background
<5055 SISHOS5-CR1A Core 1 0. 6.0inch OJ O O O O OJ O
O HHRA background
SISHOS5 SISHO55-CR1B e ! 6.0-12.0inch 0
D Equipment filter
SDFW-911C NA HHRA back; d
FW Blank wipe blank ackgroun D D D D
s SE)S . SISHO56-GR1 Surface grab 1 ERA shoreline O [l O Il O O @)
SJSEJW SJSHO57-GR1 Surface grab 1 ERA shoreline I:‘ D D D I:‘ I:‘ O
s SE)S g SISHO58-GR1 Surface grab 1 ERA shoreline O [l O Il O O @)
Sediment field Sampling Plan 2010 April 2010
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Table A-3
Field Sample Collection Matrix

Chemistry Grab and Core Sampl Geotechnical Boring Blank Filter Wipes (Whatman Grade 42 filters )
Primary Secondary s
. , =
Archival a g ;
0 = U EE- 2 2 %
320z L 2E - g = 8 = = % =
TOC, Metals, BEHP PCDD/F TE£2E 3 E B s B QR
Mercury, and o) S8 8K ° e 3 S § & 5 &
Percent Q Archive SVOCs Q b 3_‘ - ; 3 S ; H £ ; 2 ; % ;
Moisture (EPA Al SVOCs + PCDD/F + PCB and PCB 8oz R £ £ = =55 2 = e E
160.3) Grain Size | PCB Aroclors congeners’ Aroclors VOCs HOLD | VOCs RUSH 282 5] &5 < 235 S S Metals Mercury | Dioxins/ Furans SVOCs
8 0z WMG® 160zWMG® | 80z WMG® 8 0z WMG® 80zWMG" | 20zWMG" | 20z WMG® WMG* 80zWMG" | 160zWMG" | Shelby tube | Shelbytube [ Shelby tube Vane 40z WMG® 40z WMG® 40z WMG® 40z WMG®
442 °C; 442 °C;
Approximate 42 °c/ 4x2°c/ do not freeze; | do not freeze; 42 °c/
Number of Deep frozen Deep frozen HOLD lab RUSH lab Deep frozen Airtight seal, | Airtight seal, | Airtight seal,
Station Sample ID Sample Type Subsamples Sample Group 412 °C 4122 412 °C (-20°C)°/-10 °c (-20°¢)° analysis® analysis® (-20°c)® 412 °C 412 °C store vertically | store vertically | store vertically| - in situ - 4120 4122 4122 412°C
SJSEJSB SJSHO059-GR1 Surface grab 1 ERA shoreline I:‘ D D D I:‘ I:‘ O
s SE) o SISHO60-GRL Surface grab 1 ERA shoreline O O O O O O Q
SJSEJGl SJSHO61-GR1 Surface grab 1 ERA shoreline I:‘ D D D I:‘ I:‘ O
O Equipment filter .
SDFW-912S NA ERA shoreline
FW Blank wipe blank D D D D
SJSEJGZ SISH062-GR1 Surface grab 1 ERA background I:‘ D D D I:‘ I:‘ O
SJSE)& SJSHO63-GR1 Surface grab 1 ERA background I:‘ D D D I:‘ I:‘ O
SJSEJM SISH064-GR1 Surface grab 1 ERA background I:‘ D D D I:‘ I:‘ O
SJSE)M SJSHO064-GR1 Surface grab 1 ERA background I:‘ D D D I:‘ I:‘ O
154 154 154 154 115 115 39 233 49 25 25 25 25 26 12 12 12 12
Definitions
AG = amber glass
BEHP = bis(2-ethylhexyl)phthalate Station ID
HDPE = high density polyethylene sample bottle SD = surface grabs SN = sample number
NA = not applicable CR = sediment cores TG = tag number
PCDD/F = polychlorinated dibenzo-p -dioxin and polychlorinated dibenzofuran Rinsate Blanks ending in C = Lexan cores
SVOC = semivolatile organic compound Rinsate Blanks ending in S = SS bowls & spoons
VOC = volatile organic compound Station ID = split sample
WMG = wide mouth glass Station ID = triplicate sample; three separate and unique samples from three different grabs in three different locations.
a - The size and number of containers may be modified by the analytical laboratory.
b - Samples will be shipped to the laboratory on ice at 4+2 °C. Once received at the laboratory, samples will be stored at -20 °C.
c - Extracts will be stored at -10 °C.
d - Refer to Table 14 of the Sampling and Analysis Plan for details on geotechnical core processing.
e - Rush VOC analysis. Turn around time of 72 hours.
f - Dioxin-like PCB congeners only.
g - One sample will be collected for Study Elements 1 and 2 and one sample will be collected for Study Elements 3 and 4.
Sediment field Sampling Plan 2010 April 2010
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Table A-4

Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®*
Number Sample Type Sampling Interval® Analysis X Y
Source Stations

SIGB001 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216697.5 13857564.5
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength

SIGB002 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216845.615 13857759.22
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength

SJGB003 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217175.12 13857907.52
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength

SIGB0O04 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217433.736 13857779.76
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary COPCs

SIGB005 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217588.147 13857634.82
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primary COPCs

SIGB0O06 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217009.085 13857746.5
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength

SIGB007 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217427.729 13857346.82
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primary COPCs

SIGB0O08 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217348.582 13857165.75
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary COPCs

SJGB009 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216878.366 13857329.24
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength

SIGBO10 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216757.058 13857434.53
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary and secondary COPCs

SJGBO11 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216934.356 13857529.67
based on initial penetration of auger or [compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primarv and secondarv COPCs

SIGBO12 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216840.356 13857619.17
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary and secondary COPCs

SJGB013 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3216936.924 13857899.05
based on initial penetration of auger or [compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primarv and secondarv COPCs

Sediment Field Sampling Plan 2010
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Table A-4

Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®*
Number Sample Type Sampling Interval® Analysis X Y
SIGB014 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217181.224 13857746.29
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary and secondary COPCs
SIGB015 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217407.69 13857590.85
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primarv and secondarv COPCs
SIGBO16 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217175.906 13857576.18
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength; primary and secondary COPCs
SIGB017 Geotechnical boring 5-ft intervals. Starting elevation will be |Atterberg limits, grain size, moisture content, specific gravity, sediment 3217156.406 13857342.68
based on initial penetration of auger or |compressibility, sediment permeability, consolidated undrained triaxial
casing below mudline compressive strength: primarv and secondarv COPCs
SJVS001 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3216837.673 13857733.34
SJVS002 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3216931.835 13857814.21
SJVS003 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217162.082 13857931.76
SJVS004 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217143.091 13857809.41
SJVS005 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217285.139 13857780.73
SJVS006 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217412.468 13857746.27
SJIVS007 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217149.067 13857642.97
SJVS008 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217301.584 13857610.84
SJVS009 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217435.436 13857574.02
SJIVS010 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217148.268 13857524.67
SJIVS011 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217298.499 13857472.71
SJIVS012 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217499.901 13857450.02
SJIVS013 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217131.134 13857386.74
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Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

San Jacinto River Waste Pits Superfund Site

Station Coordinates®*
Number Sample Type Sampling Interval® Analysis X Y
SJVsS014 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217407.129 13857359.48
SJIVS015 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217297.722 13857311.23
SJVsS016 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217211.824 13857242.94
SJVS017 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217420.45 13857242.94
SJVS018 Vane shear 1, 2, 3 feet depths below mudline Vane shear 3217325.676 13857120.58
Stations within the Preliminary Site Perimeter
SINE0OO1 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13853000
SINE0O2 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214750 13854000
SINEOO3 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13854000
SINEOO4 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216250 13854000
SINEOOS Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13854000
SINEOO6 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214250 13855000
SINEOO7 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3214750 13855000
SINEOO7 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3214750 13855000
SINEOOS Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216250 13855000
SINEOO8 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216250 13855000
SINEOO9 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13855000
SINEO10 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216250 13855500
SINEO11 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216750 13855500
SINEO12 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217250 13855500
SINEO12 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3217250 13855500
SINEO13 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214250 13855500
SINEO14 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216750 13856000
SINEO15 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13856000
SINEO16 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13856500
SINEO17 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13856500
SINEO18 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215495.131 13856863.02
SINEO19 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215750 13857000
SINE020 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217750 13857000
SINEO21 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250 13857000
SINE023 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217750 13857500
SINE023 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3217750 13857500
SINE024 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250 13857500
SINEO25 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218750 13857500
SINEO26 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216250 13858000
SINEO26 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216250 13858000
SINE027 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216750 13858000
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Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

San Jacinto River Waste Pits Superfund Site

Station Coordinates®*
Number Sample Type Sampling Interval® Analysis X Y
SINEO28 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217250 13858000
SINE028 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3217250 13858000
SINEO29 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217750 13858000
SINE029 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3217750 13858000
SINEO30 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3218250 13858000
SINE030 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3218250 13858000
SINEO31 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218750 13858000
SINE032 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216250 13858500
SINE032 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216250 13858500
SINEO33 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216750 13858500
SINEO33 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216750 13858500
SINE034 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13858500
SINEO35 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217750 13858500
SINE035 Subsurface sediment (core) 1 ftintervals to 10 feet Primary COPCs + additional samples for geotechnical 3217750 13858500
SINEO36 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250 13858500
SINEO37 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218750 13858500
SINEO38 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214250 13859000
SINEO39 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13859000
SINE040 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215750 13859000
SINEO41 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216250 13859000
SINEO41 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216250 13859000
SINE042 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216750 13859000
SINEO43 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217250 13859000
SINE043 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3217250 13859000
SINEO44 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217750 13859000
SINEO45 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250 13859000
SINEO46 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218750 13859000
SINE047 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13859500
SINE048 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215750 13859500
SINE049 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216250 13859500
SINEOS0 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216750 13859500
SINEO50 Subsurface sediment (core) 1 ft intervals to 10 feet Primary COPCs + additional samples for geotechnical 3216750 13859500
SINEOS51 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13859500
SINE052 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214250 13860000
SINEO53 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13860000
SINEO54 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216250 13860000
SINEOS5 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13860000
SINEO56 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250 13860000
SINEO57 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215250 13861000
SINEO58 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216250 13861000
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Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

Station Coordinates®*
Number Sample Type Sampling Interval® Analysis X Y
SINEO59 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217250 13861000
Stations within the Preliminary Site Perimeter for Additional Characterization of the Impoundment Area
SINE022-1 |Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217250 13857514
SINE022-2 |Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217234 13857486
SINE022-3 |Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217267 13857486
SJVS001 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3216837.673 13857733.34
SJVS016 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3217211.824 13857242.94
SJGB004 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217415.283 13857775.2
SJGB005 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217496.069 13857603.34
SJGB007 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217427.729 13857346.82
SJGB008 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217348.582 13857165.75

Upstream Background Stations

SINEO60 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3211685.476 13859209.22
SINEO61 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3211965.424 13860868.17
SINE062 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3212345.697 13863121.63
SINE063 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3207033.213 13860925.82
SINEO64 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3208153.686 13861627.39
SINEO65 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3209970.905 13862765.22
SINEO66 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3208406.851 13866335.44
SINEO67 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3209933.519 13865308.09
SINEO68 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3210363.371 13865018.83
SINEO69 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3211619.353 13868396.73
SINEO70 Surface sediment 0-6 inches (0-15 cm) All COPCs (primary and secondary) 3211946.202 13868073.08
Human Health Shoreline Stations

SJSHOO01 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217585.809 13854772.3
SJSHOO01 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217585.809 13854772.3
SJISHO002 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217646.738 13854921.58
SJSH002 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217646.738 13854921.58
SJSHO03 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217767.366 13855040.31
SJSHO03 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217767.366 13855040.31
SISHO04 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217859.231 13855178.72
SJSHO04 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217859.231 13855178.72
SJSHO05 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217931.61 13855331.34
SJSHO05 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217931.61 13855331.34
SISHO06 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216929.526 13856475.1

SISHO06 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216929.526 13856475.1

SJISHOO07 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217006.859 13856595.72
SISHOO07 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217006.859 13856595.72
SJSHO08 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217082.273 13856701.38
SJSHO08 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217082.273 13856701.38
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Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

Station Coordinates®*

Number Sample Type Sampling Interval® Analysis X Y
SJSHO09 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217164.295 13856804.86
SJSHO09 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217164.295 13856804.86
SJISHO10 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217251.264 13856912.76
SJISHO10 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217251.264 13856912.76
SJSHO11 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217448.184 13856253.65
SJSHO11 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217448.184 13856253.65
SJISHO012 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217531.119 13856353.35
SJSHO12 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217531.119 13856353.35
SJSHO13 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217619.462 13856453.3
SJSHO13 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217619.462 13856453.3
SJISHO14 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3217707.865 13856542.17
SJSH014 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217707.865 13856542.17
SJISHO15 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217802.719 13856643.99
SJSHO15 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3217802.719 13856643.99
SJISHO16 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216431.807 13857496.92
SISHO16 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216431.807 13857496.92
SISHO17 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216380.266 13857582.68
SISHO17 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216380.266 13857582.68
SJISHO18 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216278.053 13857580.32
SJSHO018 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216278.053 13857580.32
SJISHO019 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216200.11 13857620.11
SJSHO19 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216200.11 13857620.11
SISH020 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216101.293 13857623.89
SJSH020 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216101.293 13857623.89
SJISH021 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216007.504 13857648.29
SJSHO21 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216007.504 13857648.29
SISH022 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215932.393 13857711.49
SISH022 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215932.393 13857711.49
SJISH023 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3215846.177 13857751.35
SJSH023 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215846.177 13857751.35
SISH024 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215750.339 13857811.7
SISHO024 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215750.339 13857811.7
SISH025 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3215660.933 13857796.56
SJSH025 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215660.933 13857796.56
SISH026 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215964.204 13858103.65
SJSH026 Subsurface sediment (core) 6-12 inches (15-30 cm) Primary COPCs 3215964.204 13858103.65
SISH027 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3215984.431 13858197.5
SJSH027 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215984.431 13858197.5
SJISH028 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216017.938 13858285.93
SJSH028 Subsurface sediment (core) 6-12 inches (15-30 cm) Primary COPCs 3216017.938 13858285.93
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Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Table A-4

Station Coordinates™*

Number Sample Type Sampling Interval® Analysis X Y
SJISH029 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216078.173 13858350.31
SJSH029 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216078.173 13858350.31

SJISHO30 Surface sediment

0-6 inches (0-15 cm)

Primary COPCs

3216160.313

13858391.68

SJISHO30 Subsurface sediment (core)

6-12 inches (15-30 cm)

Primary COPCs

3216160.313

13858391.68

SJISHO31 Surface sediment

0-6 inches (0-15 cm)

Archive for possible future analysis

3216165.738

13858483.69

SJSHO31 Subsurface sediment (core)

6-12 inches (15-30 cm)

Archive for possible future analysis

3216165.738

13858483.69

SJSH032 Surface sediment

0-6 inches (0-15 cm)

Primary COPCs

3216129.516

13858569.21

SJSH032 Subsurface sediment (core)

6-12 inches (15-30 cm)

Primary COPCs

3216129.516

13858569.21

SJSHO33 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216100.593 13858654.87
SJSHO33 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216100.593 13858654.87
SJSHO34 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3216069.058 13858742.79
SJSHO34 Subsurface sediment (core) 6-12 inches (15-30 cm) Primary COPCs 3216069.058 13858742.79

SJSHO35 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3216023.195 13858821.01
SJSHO35 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3216023.195 13858821.01
SJISHO36 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3215073.274 13858888.07
SJSHO36 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3215073.274 13858888.07

SJSHO37 Surface sediment

0-6 inches (0-15 cm)

Archive for possible future analysis

3215009.754

13858862.52

SJSHO37 Subsurface sediment (core)

6-12 inches (15-30 cm)

Archive for possible future analysis

3215009.754

13858862.52

SJSHO38 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214944.409 13858841.97
SJSHO38 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214944.409 13858841.97
SJSHO39 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3214879.12 13858821.24
SJISHO39 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214879.12 13858821.24

SJSHO40 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214817.508 13858791.46
SISHO40 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214817.508 13858791.46
SJISH041 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3214756.239 13858760.82
SISHO41 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214756.239 13858760.82
SISH042 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214690.833 13858746.95
SISH042 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214690.833 13858746.95
SJISHO043 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3214622.403 13858749.87
SJSH043 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214622.403 13858749.87
SISHO44 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3214553.983 13858753.16
SJISHO44 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214553.983 13858753.16
SJISHO045 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3214485.569 13858756.6
SJISHO045 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3214485.569 13858756.6

Human Health Upstream Background Stations

SJISHO46 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3211913.425 13867187.14
SJISHO46 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3211913.425 13867187.14
SISH047 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3211870.023 13867360.74
SISH047 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3211870.023 13867360.74
SJISH048 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3211870.023 13867571.55
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Table A-4
Station Coordinates, Sample Type, Sampling Interval, and Corresponding Analysis

Station Coordinates®*

Number Sample Type Sampling Interval® Analysis X Y
SISH048 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3211870.023 13867571.55
SJSH049 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3211888.624 13867763.75
SJISHO049 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3211888.624 13867763.75
SJSHO50 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3211981.627 13867931.16
SJISHO50 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3211981.627 13867931.16
SJSHO51 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3212093.23 13868024.16
SJISHO51 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3212093.23 13868024.16
SJSHO52 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3212254.434 13868067.56
SJSH052 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3212254.434 13868067.56
SJSHO53 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3212428.039 13868086.16
SJSHO53 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3212428.039 13868086.16
SJSHO54 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3212595.444 13868154.37
SJISHO54 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3212595.444 13868154.37
SJSHO55 Surface sediment 0-6 inches (0-15 cm) Archive for possible future analysis 3212775.249 13868247.37
SJSHO55 Subsurface sediment (core) 6-12 inches (15-30 cm) Archive for possible future analysis 3212775.249 13868247.37

Ecological Risk Assessment Shoreline Stations

SJISHO56 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217541.593 13854996.94
SJSHO57 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217670.955 13855163.26
SJSHO58 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217750 13855500
SJSHO59 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218393.432 13858467.41
SJSHO60 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3218250.671 13858778.06
SJSHO61 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3217970.303 13858999.89
Ecological Risk Assessment Upstream Background Stations
SJSH062 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3208771.905 13860774.23
SISHO063 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3208743.828 13860946.22
SISHO64 Surface sediment 0-6 inches (0-15 cm) Primary COPCs 3208755.2 13861098.4
Notes
COPC = chemical of potential concern
a-30cm = 1feet; 60 cm = 2 feet; 90 cm = 3 feet; 150 cm =5 feet
b - NAD 1983; State Plane Texas South Central FIPS 4204; US feet
¢ - Coordinates provided correspond to proposed station locations represented on Figures A-1, A-2, A-3, and A-4. Coordinates for actual station locations will be collected in the field.
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Geotechnical Borings with Sample Specifications

Table A-5

Depth Interval® Primary and
Sample ID (feet) SPT-N Moisture Content Grain Size® Atterberg Limits b Specific Gravityb Permeabilityb'C CuTriax™* Consolidation™® Secondary COPCs
Locations SJGB003 and SIGB007: 120-foot deep boring (in-water geotech location)
S1 0-15 X X -- - - - - - -
S2 25-40 X X X - - - - - -
S3 5.0-7.0 -- X -- X - - X X -
S4 7.5-9.0 X X -- - - - - - -
S5 10.0-115 X X -- X X -- - - -
S6 15.0-16.5 X X X - - - - - -
S7 20.0-215 X X -- - - - - - -
S8 25.0-26.5 X X -- X - -- - - -
S9 30.0-315 X X X - - - - - -
S10 35.0-36.5 X X -- - - - - - -
S11 40.0-42.0 -- X -- X - - - X -
S12 45.0-46.5 X X X - - - - - -
S13 50.0-51.5 X X -- - - - - - -
S14 55.0-56.5 X X -- X X -- - - -
S15 60.0-61.5 X X X - -- - - - -
S16 65.0-66.5 X X -- X - -- - - -
S17 70.0-71.5 X X -- X X -- - - -
S18 75.0-76.5 X X X - - - - - -
S19 80.0-81.5 X X -- - - - - - -
S20 85.0-86.5 X X -- X - -- - - -
S21 90.0-91.5 X X X - - - - - -
S22 95.0-96.5 X X -- - - - - - -
S23 100.0-101.5 X X -- X - -- - - -
524 105.0- 106.5 X X X - -- - - - -
S25 110.0- 1115 X X -- - - - - - -
S26 115.0-116.5 X X -- X X -- - - -
S27 120.0-1215 X X X - - - - - -
Locations SJGB001, SJGB002, SJIGB004, SIGB005, and SJIGB008: 60-foot deep boring (in-water/on-land geotech location)
S1 0-15 X X -- - - - - - -
S2 25-40 X X X - - - - - -
S3 5.0-7.0 -- X -- X - - X X -
S4 7.5-9.0 X X -- - - - - - -
S5 10.0-115 X X -- X X -- - - -
S6 15.0-16.5 X X X - - - - - -
S7 20.0-215 X X -- - - - - - -
S8 25.0-26.5 X X -- X - -- - - -
S9 30.0-315 X X X - - - - - -
S10 35.0-36.5 X X -- - - - - - -
S11 40.0-415 -- X -- X - - - X -
S12 45.0-46.5 X X X - - - - - -
S13 50.0-51.5 X X -- - - - - - -
S14 55.0-56.5 X X -- X X -- - - -
S15 60.0-61.5 X X X - - - - - -
Sediment Field Sampling Plan 2010 April 2010

San Jacinto River Waste Pits

Superfund Site



Geotechnical Borings with Sample Specifications

Table A-5

Depth Interval® Primary and
Sample ID (feet) SPT-N Moisture Content Grain Size® Atterberg Limits b Specific Gravityb Permeabilityb'c CuTriax™* Consolidation™® Secondary COPCs
Locations SJGB006 and SIGB009: 30-foot deep boring (former impoundment geotech location)
S1 0-15 X X -- -- -- -- -- -- --
S2 2.5-4.0 -- X X X -- X -- - -
S3 5.0-7.0 -- X -- -- - - X X -
S4 7.5-9.0 -- X -- X - X - - -
S5 10.0-11.5 X X -- X X -- -- - -
S6 15.0-16.5 X X X - - - - - _
S7 20.0-21.5 X X - -- - - - - _
S8 25.0-26.5 X X -- X - - - - -
S9 30.0-31.5 X X X - - - - - _
Locations SIGB010 through SIGB017%: 10 to 20-foot deep boring (former impoundment geotech location)
S1 0-1.5 X X - - - - - - X
S2 1.5-3.5 -- X X X -- X -- -- X
S3 3.5-5.0 X X -- - - - - - X
S4 5.0-7.0 -- X -- X - X -- - X
S5 7.0-85 X X -- X X - - - X
S6 8.5-10.0 X X X -- - - -- - X
S7 10.0-11.5 X X X -- - - -- - X
S8 15.0-16.5 -- X X -- - X -- - -
Notes
—-=NA
CuTriax = consolidated undrained triaxial test
SPT-N = standard penetration test blow counts
a - Depth interval will be set in the field depending on the starting depth of the auger. All depths are relative to ground surface or mudline.
b - Actual physical testing depth interval will be determined in the field based on the geologic interpretation of conditions encountered.
c - Permeability, CuTriax, and consolidation testing to be performed on undisturbed Shelby tubes collected from appropriate depth intervals in the field as determined by the field geologist.
d - Locations will be continuously sampled for primary and secondary COPCs until the bottom of the waste is encountered. Actual sample interval where this transition occurs will vary based on location. Field sample numbering and total boring depths will be
adjusted in the field as appropriate to ensure the boring extends into native soils at least 5 feet. Final boring depth listed as 10- to 20-feet for planning purposes only and will be determined based on the actual depth of the waste at a particular boring location.
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Table A-6

Physical Testing Data Relevant to Dredging, Materials Handling, and/or Potential Confined Disposal Facility Design

Engineering Evaluations Testing

Consolidated
Undrained Triaxial
Standard Thin-Walled Tube Compressive Consolidation
Penetration Test Collection Vane Shear Test | Atterberg Limits Grain Size Specific Gravity | Moisture Content | Visual Description| Permeability Strength Test
(ASTM D-422 &
(ASTM D-1586) (ASTM D-1587) (ASTM D-2573) (ASTM D-4318) D-1140) (ASTM D-854) (ASTM D-2216) (ASMTD-2488) (ASTM D-5084) (ASTM D-4767) (ASTM D-2435)
Dredging and Handling
Hydraulic Dredging and Materials Handling -- -- -- X X X X X - -- --
Potential CDF and Berm Design
Soil Classification X X -- X X X X X X -- --
Soil Strength X X X -- -- -- -- -- -- X --
Soil Compressibility -- X -- -- -- -- -- -- -- -- X
Notes
—-=NA
CDF = confined disposal facility
Sediment Field Sampling Plan 2010 April 2010
San Jacinto River Waste Pits Superfiund Site 1




Table A-7
Vane Shear Test and Co-located Surface Grab Sampling Design

NAD 83° Sample Sampling Depth Sampling Depth
Station ID Easting Northing Method (feet)™* Sample Method (feet)’ Physical Tests

SJVS001 3216837.673| 13857733.34 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS002 3216931.835| 13857814.21 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS003 3217162.082 13857931.76 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS004 3217143.091| 13857809.41 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS005 3217285.139| 13857780.73 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS006 3217412.468| 13857746.27 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS007 3217149.067| 13857642.97 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS008 3217301.584 13857610.84 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, SG
SJVS009 3217435.436( 13857574.02 VST 0-1,1-2,2-3 Surface grab 0-1 GS, MC, AL, 